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GLASS-METAL SEALS 


By PETER J. GAYLOR 
Patent Attorney and Editor of The Technical Survey 


BP vior to the present war, there was some demand for 
hermetically sealed instruments but the art was not suf- 
ficiently developed to give a reasonably inexpensive 
product of this type. However, as soon as our war op- 
erations began to extend into the southwest Pacific, con- 
siderable instrument damage was immediately encoun- 
tered from humidity and fungus seurces so that no time 
was lost in instituting further extensive research and de- 
velopment on hermetic glass-metal sealing. 

The problem of hermetic sealing with glass-metal 
joints has been attacked in three different ways: (1) 
Modifying the metal composition to obtain the same 
expansion coefficient as that of glass, (2) Modifying the 
glass composition to obtain the same expansion coeffi- 
cient as that of the metal (generally iron), and (3) 
Developing a new sealing technique to enable ordinary 
glass and iron or steel to give a suitable seal. 

There are several limiting factors in the design of a 
hermetically sealed closure. It must add as little as pos- 
sible to the physical size. Also, the end cap should not 
be larger in diameter than the glass enclosure, so that 
the unit may be strapped to a metal chassis without 
shorting. Above all, there must be no possible leakage 
to allow breathing with temperature variations. 


Metal Modification 


Some pure metals are available, such as platinum, 
which have nearly the same coefficient as that of glass, 
but they are generally.too expensive for use in mass- 
produced articles. Early electric lamp bulbs employed 
platinum, but this was later replaced by manganin 
(83 per cent Cu, 13 per cent Mn and 4 per cent Ni) or 
Eldred’s wire which was a core of nickel steel, a jacket 
of copper, and an outer sheath of platinum!. 

In recent years, use has been made of the alloy Kovar, 
the expansion coefficient of which is almost identical 
with that of glass. This alloy contains 29 per cent Ni, 
17 per cent Co and 54 per cent Fe and, in the annealed 
form, it has a tensile strength of 70,000 psi*. It is 
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claimed® that this alloy forms a_ chemical 
through the heating process in which the oxides of the 
metals in Kovar become dissolved into the glass, thus 
giving a permanent vacuum and _ pressure-tight seal. 
Such seals are suitable for operation at —55 deg. C. to 
200 deg. C. and are tested for thermal shock before 
leaving the factory. The electrode is usually insulated 
by a glass blob holding a novel eyelet. The seals are 
sold separately and can be soldered to an instrument 
to provide a hermetic construction. 

In the Kovar-sealed units, the metal is sealed to the 
inside of the glass, thus making the end small enough 
to avoid shorting. All other parts are soldered in place 
so that there is a definite seal with no chance of leakage. 
Figure 1 shows a Hanovia R. F. Choke sealed in this 
manner. 

The steps employed in producing Marion Instrument 
Co. units are outlined as follows in a booklet issued 
A) A one-piece drawn steel cup forms 
the outer case of the instrument. Fastened to this cup are 
two standard Kovar glass bead terminals which are 
soldered by the use of high frequency induction heating. 
After the terminals are soldered, the entire case is given 
a phosphate finish which will withstand a 200 hour 
salt spray test. The specialty shaped rib and recess 
provide a seat for the glass cover. B) In the second 
operation, the moving system is installed in the steel 
cup. The moving system, another simplified design, com- 
prises a heavy duty solid Alnico magnet, with accurately 
positioned sintered soft iron pole shoes and a single unit 
moving coil assembly set in a hardened beryllium cop- 
per frame. All pointers are of aluminum tubing. Balance 
weights are of hardened beryllium copper, crimped for 
a secure lock on the balance cross so that the instru- 
ment will not become unbalanced under severe shock 
service. C) Next in order of assembly is the scale plate. 
This plate is made of brass, coated with a metal primer 
and three coats of finish which give it a satin eggshell 
surface, The standard AWS scale, or multi-color scale 
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Fig. 1. 


for special applications, is then individually printed 
and registered on the dial. Because of the unique con- 
struction of the instrument, the scale plate provides a 
much longer scale length and better visibility than is 
conventional for any instrument of equal size. D) The 
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“key” to the Marion glass- 
to-metal hermetic sealing 
process is the double thick- 
ness tempered glass window, 
with a metallized band, de- 
veloped and produced by 
the Corning Glass Works. 
This glass window, convex 
in shape, is high frequency 
induction soldered to the 
steel cup, in a matter of sec- 
onds, after the instrument 
B has been completely dehy- 
drated in our dehydrating 
room. The bond between 
the metallized glass rim of 
the steel case, made with 63- 
67 solder is capable of with- 
standing extreme . thermal 
shock. E) Lastly comes the 
mounting of the black satin 
finished anodized aluminum 
cover plate and flange. This 
is mounted over the glass-to- 
metal seal by the three 
screws which are used to at- 
tach the instrument to its 
panel. The function of the 
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flange is purely decorative 
and does not, in any way, 
affect the sealing of the in- 









strument. It, too, is treated to withstand severe salt 
spray tests without deterioration. Figure 2 illustrates 
the assembly. It is contended that these instruments cost 
no more than standard unsealed instruments. Air enter- 
ing the instrument room is filtered by a Westinghouse 
Precipitron and dehydrated with calcium chloride baffles, 
thus insuring an absolutely clean instrument. The in- 
strument is seated on a jig with a one-turn loop beneath 
its rm, and is heated by a 30 ‘me R.F. current passing 
through the loop. When flow temperature is reached in 
a matter of seconds, the operator applies a ring of solder 
and finishes the job. The glass bead terminals are 
attached in a similar manner. 

Chilcott has reported that small tungsten seals in 
a hard borosilicate glass, which are completely vacuum- 
tight under normal conditions, become permeable to 
water when immersed in wet steam or in hot or cold 
Apparently liquid water must be present and 
the effect is not one of diffusion, since the seals are not 
permeable to hydrogen. 

A method of making glass-metal seals described in a 
Sprague Electric Co, patent® and illustrated in Fig- 
ure 3 employs a borosilicate glass tube 10 over the 
end of which is a sleeve of lead 14 integrally bonded to 
the glass. The metal cap 12 is then soldered on to the 
lead around edge 15. 


water. 


Glass Modification 


Some time ago. General Electric Co, obtained a U. S. 
patent® on a ceramic material adapted to be sealed to 
It was a heat reaction product of a mixture of 
at least 50 per cent steatite and magnesia, zirconia or 
zirconium silicate. Because of the unavailability of 
platinum, nickel or cobalt during the war, G.E. devel- 
oped a series of glass compositions’ which can be used 
with iron and certain 
iron alloys. One such 
composition consists 
of 45 per cent SiO,, 
14 per cent K,O, 6 
per cent Na,O, 30 
per cent PbO and 5 ~ 
per cent CaF, and 
has an expansion co- 
efficient very close to that of iron. 


glass. 


4@ 13 8 /4 
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Fig. 3. 


Incidentally, it has 
been found that when a glass containing lead is sealed 
in contact with iron some of the lead migrates from the 
glass into the metal, thus weakening the joint and encour- 


aging air leakage. Therefore, a thin layer of lead-free 
glass is first coated on the metal to avoid this, 

General Electric is making glass terminal seals for 
small capacitors’, the seal capable of being brazed to 
the capacitor cover, giving a fungus, humidity and 
shock-resistant assembly. As can be seen from Figure 
4, the terminal is riveted to the top metal section, such 
construction resulting in high mechanical strength. 
G.E.’s new 2% in. hermetically sealed panel instru- 
ments are prepared by first sealing a thick, special, 
strain-free glass window to a metal ring. This ring is 
then soft soldered to the case thereby giving a moisture 
and fungus proof indicating instrument, The final 
assembly is evacuated and filled with inert gas before 
sealing off at a pressure slightly above atmospheric. 
They are capable of withstanding a thermal shock test 
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of at least 10 alternate exposures in salt water at 85° C. 
and then at 0° C, without moisture penetration or dam- 
age to the finish®, It is claimed that the sealing tech- 
nique on their fixed paper-dielectric capacitors does not 
rely on matched coefficients of expansion of metal and 
glass to resist thermal shock, nor on soft solder for me- 
chanical strength. 

In Figure 5, a typical patented’® insulator device is 
shown for a welded attachment in an opening in a metal 
wall. The insulator 
body 4 contains a 
well 5 _ containing 
bonded metal to 
which is welded a 
metal diaphragm 6. 
A hermetic seal is 
made in the container 
by welding or solder- 
ing the edge of the 
flange to the metal 
wall 2. The glass has a thermal expansion coefficient 
matched to that of the flange. 





Fig. 5. 


Other Sealing Techniques 


One method of fusing steel and glass in a permanent 
airtight seal for metal electron tubes has been disclosed 
by Dr. G. R. Shaw of R.C.A. Instead of using special 
alloys, ordinary steel is employed, and a good deal de- 
pends upon the control of processing so as to secure 
good wetting of the steel by the glass. The new pro- 
cedure also incorporates a mechanical design which 
provides compression strains at the glass-metal boun- 
dary and thus compensates for the difference in expan- 
sion of the two materials. 

In this technique, the outer edges of a flat round glass 
button are sealed to the inside of a metal band known 
as the header insert, the glass button serving to insulate 
the wire leads connecting the internal elements of the 
tube with the pins on the base by means of which it is 
plugged in. As can be seen from Figure 6, the header 
insert is used to join the button to the header, a ring of 
steel which, with the button, forms the floor of the 


Fig. 4. 
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Fig. 6, Airtight steel-to-glass seal for metal tubes. The 
header insert is the ring-like band of metal encircling the 
glass button through which the wire leads are introduced 
into the tube. Before the new procedure was developed, it 
was necessary to make the insert from special alloys which 
are more costly and sometimes scarce. 


tube and is welded to the open end of the envelope to 
support the internal structure and complete the enclo- 
sure. 

The principle involved’? depends on the fact that 
glass is a solvent for oxides, so that by applying intense 
heat from fine jets of gas flame to the outside of the 
oxidized steel band, after the glass has been softened 
and pressed into a button inside the band, it is possible 
to cause any excess oxides to dissolve into the glass. 
Too much oxidation prevents adhesion to the glass, 
while too little leaves a porous interface between metal 
and the glass. It has been pointed out that kitchen en- 
amelware is produced by a similar technique by ad- 
herence of an easily oxidized metal (iron) to a low 
softening-point glass. 

A header insert of chrome iron (containing 25 per 
cent Cr) was first employed until the war caused a 
shortage of this important metal. With the present 
technique, steel has been found suitable, provided the 
proper temperature and other factors are employed. 

Among the methods disclosed for sealing vitreous 

(Continued on page 528) 
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BATCH HOUSE 


Tre main. purpose of the density control chart, tech- 
nique’ is to insure the production of glass of controlled 
chemical composition. As long as the plotted points stay 
within the density limits, the chemical composition is 
assumed to be under control. When the plotted points fall 
outside the density limits, the glass is assumed to be out 
of control and such points indicate assignable causes 
(Fig. 1). To eliminate these assignable causes a search 
must be made of the process and whatever is giving rise 
to these causes must be corrected if the composition is to 
be brought back under control. Ghering has found that 
many of the assignable causes which he has investigated 
have their origin in the batch or in the batch house. A 
review of the relationship between the batch house and 
assignable causes, therefore, seems to be worthwhile as 
it will not only serve as a guide for those who are at- 
tempting to track down such causes but will also em- 
phasize that this is one phase of glass manufacturing that 
cannot be neglected if the process is to stay under control. 

In the case of the raw materials being used, it is not 
necessary that their composition be that of the ideal 
material as small departures from the theoretical can be 
successfully compensated for by the plant glass tech- 
nologist. It is very important, however, to have the sup- 
ply of raw materials uniform from shipment to ship- 
ment. If large variations in chemical composition of 
the raw materials occur in the shipments, it is usually 
not possible to make the necessary corrections in the 
proper manner. For example, if the raw material stor- 
age bins are such that they contain several carloads of 
material at one time, composition variations in different 
shipments of a material will cause the development of 
strata of varying composition material in the bin. As 
these different compositions of material are used in the 
batch assignable causes will develop. 


With manufactured raw materials such as soda ash 
and borax, uniformity of chemical composition is fairly 
easy to obtain. In the case of naturally occurring raw 
materials such uniformity is difficult to attain, especially 
in those cases where different deposits are supplying the 
material in question. In many cases, however, the raw 
material supplier has the necessary equipment to blend 
his product and hence is able to insure and supply a 
material that is constant in chemical composition. In 
those cases where this cannot be accomplished and the 
glass manufacturer must depend upon several different 
deposits of material, the only remedy for the situation 
is the use of separate bins for the product of each de- 
posit. Chemical control and supervision is thereby nec- 
essary if variable composition materials are used, as 
such materials are excellent assignable causes. 

Constancy of raw material composition also includes 
factors such as the moisture content of the raw materials, 
the drying out of damp raw materials and the pickup 
of moisture and carbon dioxide by certain materials 
either through accident or normal storage. While the 


‘Refined Method of Control of Cordiness and Workability of Glass 
During Production, L. 
No. 12, 1944. 


G. Ghering, Jour. Amer. Ceramic Soc., Vol. 17, 
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raw material supplier may be shipping material that 
has proven to be constant in composition, leaky freight 
cars may be used which, if shipped during a rainy 
period, will allow the material to pick up excessive 
amounts of moisture. If such a material is used without 
correction for its moisture content, the difference in 
weight may often be great enough to cause serious differ- 
ences in the composition of the batch and, of course, the 
resulting glass, Likewise, if wet sand is used in the 
batch, large variations in the weight of sand actually 
in the batch will result, if no attempt is made to keep 
the moisture content of the sand constant, In the case 
of raw materials that pick up moisture and carbon di- 
oxide during storage, it is good practice to run the 
storage bin empty at regular periods. If this is not done, 
there will always be some material that will remain in 
the storage bin for long periods of time, gradually in- 
creasing in volatile content and which will sooner or 
later become used in the batch. Constant checking of 
the moisture content or the ignition loss of such mate- 
rials when received, while in storage, and before use is 
necessary if this source of assignable causes is to be 
eliminated. 

Somewhat related to constancy of raw material com- 
position is the accidental mixing of different raw mate- 
rials while in storage. If the storage bins are properly 
constructed and if raw material conveying lines do not 
run through the bins, intermixing of the materials 
through leakage or spillage seldom occurs. If open 
wooden storage bins are used, this type of contamina- 
tion may take place and constant checking of the condi- 
tion of the bins is necessary if it is to be eliminated or 
controlled. The absolute prevention is, of course, the con- 
struction of a fool proof, leak proof storage system. In the 
new types of storage bins, intermixing of the raw mate- 
rials is usually due to the human element. If the un- 
loading of the cars is not properly supervised, indiffer- 
ence or carelessness on the part of the man unloading 
the car will often result in the material being unloaded 
into the wrong bin. Such a mistake is usually not no- 
ticed until the glass goes bad and is an assignable cause 
of the first magnitude. Fool proof unloading system, 
proper supervision and training of those responsible for 
this part of the operation can do much towards its 
elimination. 


The weighing and the mixing of the batch are two 
items that cannot be overlooked when assignable causes 
are being tracked down. In many cases of large density 
variations the final analysis of all of the factors involved 
usually points the finger to either one or the other of 
these two items. In the case of the weighing of the 
batch raw materials, many semi-automatic systems are 
so constructed that no provision is made for the batch 
mixer operator to correct an overweight condition. In 
most manual systems, the correction of an over-weight 
condition is left to the integrity of the batch mixer oper- 
ator. In either case the result is that the overweight is 
not corrected and excess material is used in the batch. 

In manual systems the best method of correcting such 
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a condition is the careful training of the batch mixer 
operator in the importance of his job, In the semi- 
automatic system, a means of correcting over-weight 
should be provided and recording scales installed as a 
check on the actual amount of material being weighed. 
Recording scales will show not over over-weights and 
under-weights, but will also indicate errors due to the 
omission of materials. If each scale is equipped with 
a suitable recording device, a tabulation of each weight 
and the number of weights at the end of each mixing 
shift will give an excellent check on the performance 
of the batch mixer operator. Such printed records will 
eliminate many of the headaches that accompany a search 
for assignable causes, as a.glance at the record quickly 
shows if off-composition batches have been fed into the 
doghouse. Without a record of the actual amounts of 
material that were weighted out, it is almost impossible 
(in a post mortem investigation) to be sure that the 
weighings were faulty, as a cross examination of the 
operator usually yields little worthwhile data. 

In many cases, the human element is not at fault and 
improperly weighed materials or batches are the result 
of mechanical troubles in the batch scales. When the 
batch scales are connected with or are a part of the 
mixer, the continual jarring and vibration present when 
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Fig. 1. A density control chart for two furnaces (after L, G. Ghering). Three assignable “batch house” causes are shown. 


the mixer is running will often cause the scale to be 
thrown out of balance, Systematic checking of the scales 
with standard weights or the re-weighing of a known 
amount of material on a secondary or a standard scale 
is necessary in such cases, if accuracy of the batch 
weighings is to be assured. Where recording devices 
are used, it is necessary to systematically inspect and 
check such devices if reliance is to be placed on the 
printer records. A procedure that can be easily fol- 
lowed where recording type scales are used is to weigh 
standards both at the beginning and the end of the mix- 
ing period or if mixing is done continuously, the stand- 
ards may be weighed at fixed intervals. All weighings 
are then subjected to a continuous check and assignable 
causes due to variations caused by off-balance scales can 
be eliminated, 

Turning to the mixing of the batch, it is well known 
that an intimate mix cannot be obtained and that segre- 
gation is apt to occur if the various materials used in 
the batch vary too greatly in their grain size. With the 
exception of cullet, this difference in the grain sizes of 
the various materials does not give as much trouble now 
as it did several years ago. The various raw materials 
manufacturers now supply material in which the grain 

(Continued on page 531) 
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En, in October, Federal Judge Frank L. Kloeb entered 
an order in the anti-trust suit of the government againsi 
Hartford-Empire Company, Owens-Illinois Glass Com- 
pany and eleven other companies locking toward the 
settlement of all outstanding disputes between Hartford- 
Empire Company and the glass container manufacturing 
industry. 

Fred E. Fuller of Welles, Kelsey, Fuller, Cobourn & 
Harrington, acting as attorney for Anchor Hocking Glass 
Corporation, Lancaster, Ohio, Brockway Glass Co., Inc., 
Brockway, Pennsylvania, Buck Glass Company, Inc., 
Baltimore, Maryland, Foster-Forbes Glass Company, Ma- 
rion, Indiana, Gayner Glass Works, Salem, New Jersey, 
and Knox Glass Bottle Company, Knox, Pennsylvania, 
filed an intervening complaint in the ease for these com- 
panies on behalf of themselves and all other manufac- 
turers of glass containers not already parties to the liti- 
gation. The filing was consented to by all parties to the 
case, including the United States, and Judge Kloeb’s 
order to show cause on the proposed settlement was 


scheduled to be heard on October 22nd. 


As this issue of THe Giass INpDUsTRY goes to press, 
it is reported that the hearing was held as scheduled 
and that Judge Kloeb has ruled favorably on the inter- 
vening complaint except im the matter of “use royalties”. 
Article 2 of the intervening complaint deals with the 
manufacture of machinery by manufacturers other than 
Hartford and is headed “License to Make, Have Made 
and Use” and provides for the payment of royalties by 
Hartford licensees to Hartford when such equipment is 
used. It is in this particular that Judge Kloeb reserved 
decision and indicated that an attempt would be made 
to enter a final judgment on November 1. 


In the intervening complaint Anchor Hocking Glass 
Corporation, and others, set forth the appointment of 
James A. Shanley, of Hartford, Connecticut, as receiver 
of Hartford-Empire Company by order of Judge Kloeb 
on October 8, 1942, the collection of over $20,000,000.00 
in royalties by him from licensees of thé Hartford-Em- 
pire Company since that date, and the final judgment of 
the Supreme Court of the United States that the many 
Hartford licensees must continue as licensees giving up 
their claims to the royalties paid the receiver or repu- 
diate their licenses and litigate their rights to any part 
of the funds collected by the receiver. 


Shortly after the Supreme Court decision in January, 
1945, according to the intervening complaint, a num- 
ber of Hartford licensees, including those intervening 
in the Toledo case, appointed a committee consisting 
of I. J. Collins, chairman of the board of Anchor 
Hocking Glass Corporation, Robert L. Warren, president 
of Brockway Glass Company, Inc., Royden A. Blunt, vice- 
president of Buck Glass Company, Inc., Francis H. May, 
vice-president of Foster-Forbes Glass Company, Lewis 
F. Gayner, executive vice-president of Gayner Glass 
Works, and R. R. Underwood, president of Knox Glass 
Bottle Company, to work out a program covering the 
future relationship between Hartford-Empire and its 
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INTERVENING COMPLAINT HEARD ON 
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licensees. 


Mr. Fuller and his firm were employed as 
counsel for the committee, and he states, the complaint 
filed is the result of agreement reached after many 
months of negotiation between the committee, representa- 
tives of Hartford-Empire and the government. 


The proposed agreement, as set forth in the intervening 
complaint, provides for the payment to Hartford-Empire 
licensees of more than $13,000,000.00, the release by 
Hartford-Empire licensees of all claims against Hartford- 
Empire arising from past transactions, the continuance 
of Hartford-Empire licenses on substantially reduced 
royalty rates, which it is alleged will result in a yearly 
saving to licensees of about $4,750,000.00, the adoption 
of uniform license agreements for all glass container 
manufacturers, and the provision of an adequate research 
and development program by Hartford-Empire Company. 
Forms of the proposed new license agreements and roy- 
alty rate schedules, which according to Mr. Fuller, have 
been worked out in cooperation with Hartford-Empire 
Company and representatives of the Attorney General, 
are attached to the complaint. 


Mr. Fuller states that substantially all Hartford-Em- 
pire licensees approved the proposed settlement sub- 
ject to approval by Judge Kloeb. Judge Kloeb’s order 
provided for the filing of any objections by Hartford- 
Empire licensees and stockholders prior to the date set 
for hearing and set October 22nd as the date for hear- 
ing on objections. It was anticipated that the form 
of final judgment in the anti-trust case here involving a 
number of glass container manufacturers, the trial of 
which consumed many months time, and which was 
heard and reheard by the Supreme Court, would be for 
hearing before Judge Kloeb on the same day. 





UHRMANN TO VISIT EUROPE 
ON GOVERNMENT MISSION 


At the designation of the Chemicals Unit, Operations 
Division of the Foreign Economic Administration in 
Washington, C. J. Uhrmann has been made a member 
of the Technical Industria] Intelligence Committee to 
visit Great Britain and Western Europe as a technical 
observer and scientific consultant for the Joint Intelli- 
gence Objectives Agency under the Joint Chiefs of Staff. 

Mr. Uhrmann, Vice President and Plant Manager of 
Imperial Glass Company, will leave the United States in 
the very near future and travel with other members on 
this Committee. He will visit all existing glass manu- 


facturing operations in the scheduled countries in the 
interests of securing glass manufacturing and techniques 
information of value to the United States, Mr. Uhrmann 
is on leave of absence from his company to embark on 
this mission and his corporate duties will be assumed 
by other officers of Imperial and his departmental as- 
sistants. 
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REFRACTORIES OF THE FUTURE 


By RAYMOND E. BIRCH 


Director of Research, Harbisen-Walker Refractories Co. 


A, investigator for an important New York investment 
firm which appropriates large sums of money for mar- 
ket studies recently closed an interview with a refrac- 
tories manufacturer by casually remarking that, “What 
we are trying to learn is whether or not yours is a dying 
industry.” Actually we don’t look at it that way, and 
we fail to see many of the signs of decadence. Neither, 
we think, do the users of refractories.. These producers 
of the materials of war and peace, having come through 
our Nation’s greatest trial with the aid of refractories 
amply produced in high quality and delivered when 
needed, can be excused for regarding the refractories 
industry as a fairly lively corpse. 

Still the idea is not exactly new and it has been ex- 
pressed in a number of different ways. The latest angle 
is the one voiced by Fortune magazine in saying that the 
makers of refractories comprise “The industry back of 
industry,” and that this basic industry “has done such 
a good job in research that its volume is shrinking.” 

To understand this question one must first note a sig- 
nificant feature which differentiates the refractories in- 
dustry from kindred industries manufacturing, for ex- 
ample, building brick. The latter product is used in 
structures which in general must only resist the ravages 
of weather and of those who tear down buildings to 
make parking lots. Refractory brick, by contrast, are 
consumed by heat, by molten slags and by other agen- 
cies which may in many cases require their replacement 
in a matter of a few weeks or months. Their renewal 
requires time for cooling the furnace, for the mason’s 
work and for again heating the furnace. During this 
delay, the normal output, having a value many times 
the cost of the refractories, is irreplaceably lost. This 
situation provides the impetus for research. When refrac- 
tories are devised and so utilized as to minimize furnace 
delays, money is saved, even though these better refrac- 
tories may be more expensive. 

An outstanding example of what may be accomplished 
by superb furnace design and maintenance, and by con- 
tinuous evolution of refractories practice has been writ- 
ten up by W. B. Boggs, Smelter Supt. of Noranda Mines 
Ltd., and his associates.2 A furnace initially planned 
for the smelting of 500 tons of copper ore daily was by 
late 1938 smelting 1500 tons of charge per day “by the 
use of the suspended magnesite roof” in place of the 
prior refractories. But this was only a beginning. In 
the five-year period since 1938, further changes have 
made it possible to increase the tonnage of ore smelted 
daily in a single furnace to the amzaing total of 2500 
tons. 





1 Fortune, March 1945, p. 196. 


2 W. B. Boggs, J. N. Anderson, and W. L. Stevens, The Noranda 
Smelter from 1939 to 1945. Canadian Mining and Metallurgical Bulletin 
No. 398, June, 1945, 402 pp. 





3 Chiefly to keep the study within bounds, no consideration is given in 
the following discussions to carbon as a refractory nor to the nitrides, 
carbides, and borides. Many of these are known to be unstable in an 
oxidizing atmosphere. 
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But doesn’t this add up to decreased business in terms 
of total units of refractories needed for furnace main- 
tenance? Indeed it does. In time it will bring about 
a scrapping of obsolescent plants and a certain shifting 
of operations geographically as well as in other ways. 
However, within the industry these adjustments are 
viewed optimistically. Refractories are a basic com- 
modity essential to all industry. So long as man utilizes 
high temperature processes, he will need to confine the 
heat and this will require refractories. Furthermore, 
temperatures almost never are lowered as processes are 
changed. The advantages of carrying furnace tempera- 
tures higher than the present range are well recognized 
in fields as widely separated as glassmaking and steel- 
making. This trend will not result in a shrinkage of 
the market for refractories. 

The real vision that has led the refractories industry 
to consider its future as one of destiny is the belief that 
man has hardly begun to explore the field of high tem- 
perature chemistry. It may take only a single develop- 
ment in this important research field to yield an un- 
dreamed of market for refractories. Such a new process 
may even now be under trial. 

In periods of intense research such as those accom- 
panying wars it is commonly found that a process may 
fail of success because development has lagged in one 
or more of the essential elements. Thus a process re- 
quiring temperatures of 1800° C (3270° F) might fail 
if no refractory construction material were available 
which would withstand this temperature. It would in- 
deed be ironical if an industry seeking new markets 
should fail to be ready when opportunity knocked. An 
important part of refractories research is aimed at devel- 
oping refractories for these markets of the future which 
have not yet made their appearance. 


Research Program 


A research program with such an aim needs to start 
from a broad base. High refractoriness, the property 
of remaining solid to high temperatures without melt- 
ing, is possessed by relatively few minerals but by a 
rather large group of compounds produced by industrial 
processes. Even if we set up the rigid requirement that 
the melting point must be above 1800° C, there are still 
almost twenty chemical elements yielding compounds 
which can qualify.’ This select group does not include 
the familiar fireclay and silica (melting point 1713° C) 
refractories which are the backbone of today’s industry. 
In their listing which appears in Table I it will be noted, 
however, that certain elements, notably aluminum, mag- 
nesium, and chromium form compounds which are 
familiar as refractories of excellent quality. In fact, 
refractories of these three types, produced commercially 
or experimentally,» have withstood a temperature of 





Reprinted by permission Engineering Experiment News, Ohio State 
University. 
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Fig. 1. At 1800°C, even some “super” refractories fall 
by the wayside. 


1800° C with little adverse effect. 

Each of the elements listed in Table I produces an 
oxide whose melting point exceeds 1800° C. Also, as 
indicated, many of these oxides may be compounded 
with magnesia, zirconia, titania or silica to form other 
compositions meeting this specification. 

Table II shows the approximate value of the raw 
material required for a 9-in. straight (9 x 4.5 x 2.5-in.) 
of each oxide. Brick of this size selling for as much 
as a dollar are no longer a novelty. However, refrac- 
tory compounds so expensive that materials for a single 
brick would cost more than ten dollars would seem to 
eliminate themselves for furnace construction, although 
the expense might be well justified for special small 
products such as burner tips. These include the oxides 
of beryllium ($25.00), thorium ($185.00), zirconium 
($14.00 for 97 per cent purity), cerium ($17.00), and 
cobalt ($29.00). However, each of these oxides except 
cobalt oxide has been used for crucibles and other re- 
fractories of small size. It should be noted that most 





Tasie I 
Me ttinc Points 1n Decrees CENTIGRADE 





Aluminate Compound Zirconate ~ ‘itanate Silicate 
or mixture or mixture or mixture or mixture or mixture 
of oxide of oxide of oxide of oxide of oxide 





with with with with with 

Element Oxide AloOs MgO Zr02 TI02 Side 

Magnesium 2800 2135 « — 2150 1840 1890 

Aluminum 2050 . 2135 + 1910* 1860 1810 

Zinc 1975** 1950 Nodata 1810* 1830 (1510) 
Titanium 1825 1860 1830 (1750) * — (1540)* 

Zirconium 2690P 1910* 2150 — (1750)* 2430 


Barium 1925H 2000H (1500)* 2650 Nodata (1700) 
Strentium 2430H 2015H 1935* 2800 Nodata (1580) 


Calcium 2570H (1765)H 2360* 2550 1840 2130 
Chromium 3000R 2800* 3000* 2320* Nodata Nodata 
Nickel 1990R 2020 1990* Nodata Nodata (1725)* 


Cobalt 1935PR 1960 1935* (1730)*P Nodata (1725) * 
Beryllium 2530P  1820(?) 1955* 2200*P 1810 (2000) 
Cerium 2600P 1885 2250* 2400*P (1500)* Nodata 
Thorium 3050P 1910*P Nodata 2690*P (1640)* Nodata 
Hafnium 2810P Nodata No data NodataP Nodata No data 
Lanthanum 2320P 1870* 2030 2300 - — 
Uranium 2180P — — — 
Yttrium 2410P — — — — 





Notes: The letters P, H, and R are to suggest th that the TAY limita- 
tions are price, hydration and reductibility respectively, 
Melting points falling below 1800 deg. C are given in parentheses. 
If two oxides combine to form more than “ont compound, the data 
more anactany one. 


*No Bay mp a compound. In such instances the minimum melting 
~Volat is given if known. 
nts sate pe readily. 
jief reference paper for melting points. was “Melting and Trans- 


ie Temperatures of Mineral and Allied Substances,” by F. C. 
Kracek, Section Il or Special Papers No. 36, Geological Society of 
America, book of Physical Constants, edited by Francis Birch, 
pp. 139-74 (1942). 
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of these more expensive materials are available in such 
small tonnages that the entry of a new large user into 
the field would possibly cause prices to rise. 

Views on those refractory compounds which may now 
be dismissed because of lack of supply (and high cost) 
are possibly subject to future revision. This applies to 
cerium, thorium, hafnium and particularly to beryllium. 
At present there are only ten chemical elements, having 
refractories interest, produced in such abundance as to 
suggest that brick could be made in quantity from their 
compounds, regardless of cost. These are magnesium, 
aluminum, zinc, titanium, zirconium, barium, strontium, 
calcium, chromium, and nickel. 

In research on the development of these super refrac- 
tories three considerations are basic: (1) only materials 
of highest purity should be used; (2) the brick and 
probably the raw material will almost surely require 
firing at 1650°C or higher to remove shrinkage; (3) 
special test methods including reheat tests at a minimum 
of 1800°C are needed for evaluating results. 

The acceptance of the first point is necessary in view 
of experience with magnesia which melts at 2800°C 
but which in the presence of less than 10 per cent im- 
purities may fail under load of 25 psi. at 1450°C, Zir- 
conia and spinels (including chrome ores) are other 











Tase Il 
Data ON Rerractory Oxipes 
Density Cost Estimated Weight Cost of Material 
Element of Oxide per lb. of 9” brickinibs. in 9” brick 
Beryllium kcokee du . 30 $ 4.00 8.2 $ 25.00 
Magnesium ........ 3.6 05 10.0 : 50 
Eee? 3} 075 15.0 1,10 
Strontium ......... 4.7 50 12.9 6.50 
PME ivitectcee ae 5.7 10 15.6 1.56 
Ne eee eee | .005 9.0 05 
Aluminum ......... 4.0 055 10.0 55 
Comte... cseesc. 76 82 20.8 17.00 
Thorium ......... . 9.7 7.00 26.5 185.00 
Titanium ......... . 49 09 12.4 1.10 
Zirconium ........ ee .90* 15.6 14.00 
Yttrium .......... . 48 12.50 13.1 164.00 
Lanthanum ........ 6.5 14.00 178 250.00 
Hafnium .......... 9.7 — 26.5 — 
Chromium ......... 5.0 25 13.7 3.40 
SASS te eres 1.84 15.6 28.60 
PIE “edule Lugcs'chotes 7.4 35 20.0 7.00 
Uranium Ss tae oe 3.00 15.3 46.00 


e Zircon, the silicate, is much cheaper than the oxide. 





highly refractory compounds for which extensive studies 
have shown high purity to be necessary, One exception 
might be taken to the view that high purity is an in- 
escapable requirement; if the major impurity can be 
converted to a secondary mineral of high refractoriness, 
its removal would not be necessary. Thus the chrome 
refractories in which the silicate impurities have been 
converted to the refractory compound forsterite 
(2Mg0.Si0., m.p. 1890°C) are examples now in com- 
mercial use. One product of this type, now undergoing 
trials in roofs of open-hearth steel furnaces, probably 
shows the most pronounced high temperature volume 
stability of all refractories available. It shrinks less 
than one per cent in volume on reheating at 18009C. 
The data in Table II* showing the weights of 9-in. 
straights of the various oxides are of considerable in- 
terest. Those accustomed to handling silica brick which 
weigh 6 lbs. each would receive the surprise of their 


(Continued on page 532) 
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FIBERGLAS-REINFORCED PLASTIC PARTS 


REDUCE TOOLING COSTS | 


The experience of the aircraft industry has demon- 
strated that material reductions in tooling Costs can be 
effected by the use of Fiberglas-reinforced plastics for 
the fabrication of parts. Because use of the glass-rein- 
forced plastics eliminates the need for expensive metal 
dies and jigs, the economies are particularly impressive 
where design changes occur fairly frequently, where 
complex contours are involved, and where the number 
of parts produced runs into the hundreds or thousands 
rather than into the millions. 

Use of Fiberglas-reinforced plastics for the fabrica- 
tion of aircraft air ducts provides an illustration of the 
procedure employed. The first step is the preparation 
of the form blocks. A plaster of Paris cast is made of a 
wood pattern of the part. A slush-molded core is then 
lifted from the cast. This is used as the form over which 
the resin-impregnated Fiberglas fabric is laminated. The 
hollow plaster core is insulated from the resin with cello- 
phane, or by a coat of lacquer followed by a coat of 
polyvinyl alcohol solution. 

The required number of pieces of Fiberglas cloth are 
then trimmed to fit the form block. In cases of extreme 
compound contour, flutes are cut in the cloth to prevent 
wrinkling. A piece of the cloth is wrapped on the form 
block and the resin is brushed into it. Successive pieces 
of the cloth are added and brushed with the liquid resin 
until the desired thickness is obtained. 

Because of the very low pressures required to form 





The assembled Fiberglas-reinforced plastic hot air duct 
manufactured by Toyad Corporation, Gardena, California, 
for Hughes Aircraft Company. 


glass-plastic laminates with the new low-pressure con- 
tact resins, use of a vacuum bag in combination with an 
oven is rapidly becoming standard practice for curing 
the molded laminate. In molding prototypes of parts 
at the laboratories of Owens-Corning Fiberglas Cor- 
poration, transparent compar, a vinyl resin derivative de- 
veloped by Resistoflex Corporation, is one of the mate- 
rials employed for the bag. 
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Low-pressure reinforced plastics lend themselves to fabri- 
cation of undercut, hollow and complex parts. Illustrated 
is an unassembled Fiberglas-reinforced plastic hot air duct 
manufactured by Toyad Corporation, Gardena, California, 
for Hughes Aircraft Company. Use of reinforced plastic 
for such parts results in material savings in the time, 
tooling and labor that would be required to make the 
parts out of metal. 


The form block, bearing the laminate formed to the 
desired shape, is set in the compar bag. Since the com- 
par is water soluble, the open end can be sealed by 
moistening the edges and pressing them together. A 
hole is cut in the bag for the installation of a valve, or, 
instead of using a bag, the form block and laminate can 
be placed on a table, and covered with a sheet of compar 
fitted with a valve. A vacuum seal is obtained by clamp- 
ing the edges of the sheet to the table. 

Whether the bag or the sheet is used, the compar is 
wrinkled to conform to the shape of the laminate and 
the air is exhausted with a vacuum pump. The resulting 

(Continued on page 528) 





An example of the molding operation. The illustration 
shows three laminates of different shapes than aircraft 
ducts after air has been evacuated. As the pressure is in- 
creased, excess resin and air pockets are squeezed out of 
the laminates. The table is then rolled into the oven to 
complete polymerization of the resin at about 180 de- 
grees F. 
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Compositions 


A glass composition was invented by Alexis G, Pincus, 
assignor to the American Optical Co. This is disclosed 
in patent No. 2,381,925, Ordinary glass is open to at- 
tack by hydrochloric acid which causes a white film, 
By using aluminum metaphosphate and zinc oxide, a 
glass is produced which retains its polish to a much 
greater extent. 

Another glass composition is found in patent No. 
2,382,056, assigned to Corning Glass Works by Harrison 
P. Hood, The object of this composition is to produce 
a glass having good transmission of ultraviolet light 
having a wave length of about 185 mz. 

C. R, Austin and J, D. Sullivan, of Columbus, Ohio, 
have assigned their patent No, 2,382,282 to Battelle 
Memorial Institute. This patent discloses a selenium 
ruby glass and it is a continuation of their earlier patent 
No. 2,309,070. This glass is said to be superior in color 
and less expensive than other types of ruby glass. 


Furnaces 


An improved tank for drawing sheet glass has been 
invented by George D. Campbell of Tarentum, Pa. 
This invention is shown in patent No, 2,384,073 which 














is assigned to Pittsburgh Plate Glass Company. Fig. 1 
is a plan, in section, of a tank having drawing chambers 
24 for the end of the tank, and side drawing cham- 
bers 25, The batch is charged in the end 2] and after 
it melts, it flows to the right in the figure to the draw- 
ing chambers, 

It has been known that the better quality glass flows 
down the central position of the tank to the front draw- 
ing chambers 24, Any contaminated or unrefined glass 
tends to pass down the side walls to the side drawing 
chambers 25. In order to overcome this difficulty, Mr. 
Campbell provides what he calls “skim kills” 30. A 
floater 28 tends to direct the glass of inferior quality 
towards these two skim kills. The entrance to each kill 
is partially closed by a refractory bridge 40, This bridge 
is submerged below the surface of the glass and spaced 
from the bottom of the kill. Several modifications of 
this bridge are shown in the patent but the general prin- 
ciple is the same in that the glass on the surface flows 





518 


INVENTIONS AND INVENTORS 


A Summary of Patents of Interest to the Glass Industry Issued During September 





over the bridge into the kiln and out below the bridge 
into the tank, This construction improves the quality 
of the glass by reducing the seeds, blisters and ream, 


William A. Moorshead of London has assigned his 
United States patent No, 2,385,529 to the United. Glass 
Bottle Manufacturers, which is a British company, This 
invention relates particularly to the melting section of 
the furnace. The object of the invention is to melt glass 
more efficiently than has been possible heretofore. Fig. 2 
shows a sectional plan of the furnace. The primary 
heating section is indicated by a, and the refining section 
is shown at b, The working end e is connected by a 
throat through the bridge wall d. The refining section 
b is preferably about two-thirds of the total melting 
area required, The batch is fed in at the left end of the 
drawing and is melted as it passes to the working end. 
The fire is admitted through the ports j and the flame 


































































































Fig. 2. Moorshead, 2,385,529: Glass melting furnace. 


takes a direction indicated by the lines 10 to the ex- 
haust ports m. This construction reduces the tempera- 
ture of the flue gas and increases the efficiency of the 
furnace. 


Feeding, Forming and Shaping 


Theodore H. Sloan, of Charleroi, Pa., has assigned 
his patent No, 2,384,498 to G.M.S. Corporation of Pitts- 
burgh, Pa, This patent shows a forming machine having 
a parison mold table carrying eight molds and a blow- 
mold table having corresponding molds, The particular 
novelty of this invention is in the drive mechanism 
which includes two clutches by which either the form- 
ing machine or feeder, or both, may be shut down inde- 
pendently, and two Geneva drives, one for each table. 
The Geneva drives include means by which the time of 
dwell of the tables may be varied without changing the 
speed of rotation. 

As shown in Fig. 3, the machine is driven through a 
pulley 29. A train of gears is provided to drive a shaft 
running to the feeder which is not shown in this drawing. 
A clutch 32 is provided, by which the forming machine 
may be shut down and second clutch 52 is arranged to 
shut down the feeder. The pulley 29 is connected 
through a train of gears as shown in the drawing to 
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which may project below the mold. 
The blow pipe with the attached bow! 




















and stem is then lifted and moved to sta- 
tion D, where it may be lowered into a 
cooling chamber 171. 

The machine then indexes to station E, 
where the stem is lowered into a glory 
hole 173. The stem is reheated and an 
operator removes the blow pipe and at- 
taches the foot by the usual hand method. 

Glass to form the stem is hand gath- 
ered and deposited in a transfer cup 125, 
shown at the two stations indicated by C. 

It is stated that this machine greatly 














Fig. 3. Sloan, 2,384,498: A two-table forming machine. 


drive two gears 13 and 13B. Below each of these gears 
is the arm for driving the Geneva plates '5 and 5B which 
are directly connected to the two central columns of 
each table. The gear and the arm are mounted on sep- 
arate shafts, one of which is shown at 14B. The connec- 
tion between the gear and the Geneva arm is made by a 
radial slot in the top of the Geneva arm which is engaged 
by a roller carried by the gear. A plate 15 is provided, 
carrying the gears 13 and 13B. Provision is made for 
shifting this plate laterally so that the arms and the 
gears may be positioned concentrically or eccentrically. 
As these two parts are moved to eccentric position, the 
speed of the Geneva arm will not be uniform. There- 
fore, the period of dwell of the Geneva and the mold 
tables can be varied in accordance with eccentricity of 
the gears 13 and 13B and the Geneva arm. 

John P. Schellhaus, Jr., assigned patent No. 2,385,302 
to Owens-Illinois Glass Company. This machine for 
making stemware is of the rotary type, having six radial 
arms which are intermittently rotated to bring the arms 
successively to a series of operating stations where oper- 
ations are carried out as shown in Fig. 4. At station 
A a blow pipe 70 is shown carrying a hand blown bowl 
72. The machine then lifts the blow pipe, carrying it to 
station B, and lowers the bow] into contact with a con- 
tinuously rotating block 88, This brings the bow] into 
alignment with the blow pipe. The next step of the 
machine carries the blow pipe to station C, where a stem 
is pressed in the mold 95. The blow pipe is lowered, 
bringing the bowl into contact with the pressed stem, 
which parts weld together. 

The glass for the stem is pressed upward into the mold 
by a plunger 151. The mold and blow pipe are then 
lifted so as to permit a shear to sever any excess glass 
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Fig. 4. Schellhaus, 2,385,302: Owens-Illinois machine for 
making stemware. 
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reduces the hand labor required in mak- 

ing articles such as goblets and that the 

articles are much more uniform in size 
and shape than when made by hand. 

Patent No. 2,383,556, an invention by Harry M. 
Louden of Columbus, Ohio, and Cecil McCreery of Mun- 
cie, Indiana, has been assigned to the Owens-Illinois 
Glass Company. This is a mold lock for holding the 
two halves of a pressed mold together during the press- 
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Fig. 5. Louden and McCreery, 2,383,556: Mould lock for 
glass block press. 


ing operation and up to a point just before the take-out. 
An individual locking mechanism is provided for each 
mold as shown in Fig. 5. The invention is an improve- 
ment on patent No. 2,304,736, granted to the same 
inventors. 


As shown in the figure, a mold table 12 is rotated 
intermittently to bring the molds to a series of operating 
stations. The mold halves are provided with extensions 
29 which are engaged by interchangeable holding pads 
27, mounted on arms 25. These arms are pivoted at 26 
and a toggle mechanism is provided, actuated by a ver- 
tically sliding bar 35. As the mold approaches the 
pressing station, a pair of rollers 41 engage a cam 40 
which moves the bar 35 down into clamping position. 
The final clamping movement is provided by a piston 
and cylinder 51. This final movement brings the toggle 
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actuating the arms 25 to slightly below the dead center 
line so that when the mold advances to the next station, 
the arms: 25 remain in clamping position. The molds 
may then be advanced through three cooling positions 
while they remain locked. Just before reaching the take- 
out position, the rolls 41 on the slide bar 35 engage an 
unlocking cam somewhat similar to the cam 40 but 
working in the opposite direction, so that the mold 
halves are unlocked and the arms 25 swing downward 
so as to permit the molds to be opened. 


Miscellaneous Processes 


‘A new method of making circular type spirit levels is 
shown in patent No. 2,385,071, an invention of James 
Geier of Troy, N. Y. This patent proposes to make a 
circular level by first forming an open top cup, then 
heating the cup and forming a projecting tip with a 
small plunger, then grinding off the point of the tip to 
provide an opening in the bottom or side of the cup, and 
then sealing on the curved cover. This provides a vessel 
closed except for the small hole through the tip. By 
vacuumizing this container, alcohol or other liquid may 
be drawn into it so as to form a bubble of the desired 
size. The opening through the tip is then sealed by a 
flame. _ 

Lynn C. Goodale of Newark, N. J., has assigned patent 
No. 2,384,833 to Federal Telephone and Radio Corpora- 
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Fig. 6. Holdman, 2,380,436: Glass level recorder. 


tion, This method comprises the steps of sealing a glass 
bead onto a tungsten rod, providing a hole slightly larger 
than the rod, in the part to be sealed to the bead, and 
then applying heat from above and to the bead, so that 
the part to be welded drops into contact with the bead 
and an éffective seal is made. 

This Glass Level Recorder is the invention of Robert 
E. Holdman of Portland, Ore., and is shown in patent 
No. 2,380,436. In general, this recorder comprises a 
feeler or leveb indicator which reciprocates toward and 
from the surface of the glass. A mechanism is provided 
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Fig. 7. Nairn, 2,383,269: Anchor Hocking device for test- 
ing the weight of capacity of bottles. 


for making a record showing the variations in the glass 
level as found by the feeler mechanism. It is stated 
that this mechanism will indicate and record variations 
in glass level down to 1/100 of an inch. 

As shown in Fig. 6, an arm 6 carries a platinum 
contact 7 which engages the surface of the glass, com- 
pleting an electrical circuit which sets into operation a 
recording mechanism not shown in the figure. When 
the circuit is completed through the wiring shown in the 
diagram, a reversible motor, indicated at 33, changes its 
direction of rotation so that the arm of the feeler 6 is 
lifted, until such time as an arm 20 engages a bell 
crank 17 which again reverses the direction of rotation 
of the motor 33. 


Safety devices are provided, comprising a cam 39 
and a switch blade 40 which throws the power off in 
case of an abnormal glass level. Provision is made for 
water cooling the parts subject to heat, and various other 
safety devices are provided, 

George P. Nairn, of Salem, N. J., is the inventor of 
a patent No. 2,383,269 assigned by Anchor Hocking 
Glass Corporation. The object of the invéntion is to 
provide an accurate and quick-acting device for testing 
the weight and capacity of bottles shown in Fig. 7, A 
balance is provided, having a table 7 on which the bottle 
to be tested is placed. A platform 5 is for the support 
of counterbalancing weights. The smaller weight 6 cor- 
responds to the weight of the bottle in ounces avoirdu- 
pois. A pointer 10 gives the plus or minus weight of 
the empty bottle. 

After the weight of the empty bottle is determined, it 
is filled to the fill line and it is again weighed in units 
of fluid ounces. A weight 17 is then placed on the plat- 
form and this weight should exactly counterbalance the 
weight of the bottle when properly filled. When the 
weight of the empty bottle has been determined, as indi- 
cated by the pointer 10, a movable scale 14 is turned so 
that zero on the scale coincides with the pointer. The 
plus or minus capacity of the bottle is read on the 
scale 14, 

A valve 30’ controls the admission of water to the 
bottle through the pipe connections shown in the draw- 
ing. The bottle is slightly overfilled and when the valve 
30’ is closed, a syphon acts to bring the water in the 


(Continued on page 534) 
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Research Digest 


Practical Interpretations of Glass Technology 


Studies in the Distribution of Temperature 
Through Molten Glasses in a Tank 


The importance of obtaining accurate, quantitative 
information based on experimental evidence on the tem- 
perature distribution in a mass of molten glass in a 
tank furnace is well known to the glass technologist. In 
the February, 1945, issue of the Journal of the Society 
of Glass Technology, Halle and Turner present Part | 
of such a study and discuss some laboratory measure- 
ments on some commercial glasses obtained in a model 
tank furnace. 

The glasses were melted in an experimental rectangu- 
lar furnace of 12 inches length, 8 inches width and 6 
inches depth, with an effective glass depth of 5 inches, 
provision was made for measuring the rate of gas and 
air flow to the furnace, the colorific value of the- gas, 
and for filtering the gas and air. The tank was con- 
structed of laboratory-made refractory bricks of uni- 
form properties. The glasses tested comprised four com- 
mercial soda-lime-silica glasses of known composition, 
in three cases containing added coloring constituents to 
yield amber, dark green and bluish-green glasses, the 
other being colorless. 

The effect of surface temperature on the temperature 
gradient through the central plane of each of the glasses 
was tested by carrying out measurements at surface tem- 
peratures of 1400°, 1300°, 1200°, 1100°, 1000° and, in 
one case, at 900°, respectively. (The Fahrenheit equiva- 


.lents of these temperatures are as follows: 2552°, 2372°, 


2192°, 2012°, 1832° and 1652° F.) A study of the 
results obtained showed first, that for each glass the 
temperature gradients for the various surface tempera- 
tures are practically parallel. From this fact, it can be 
concluded that the diathermanous characteristics of the 
glasses, measured in degrees temperature drop per inch 
depth, underwent little change over the temperature 
range studied. 

The effect of the sidewalls on the temperature distri- 
bution in the tank for the colorless, amber and dark- 
green bottle glasses was studied by determining the tem- 
perature gradients simultaneously at the center of the 
tank and at distances of 0.5 inches from either side-wall 
at points lying in a cross-sectional plane through the 
center of the tank. As it is well known that in many 
cases the operation of tank furnaces containing dark- 
colored glasses has been considerably improved by the 
application of insulation to certain parts of the furnace, 
particularly the bottom of the tank, the throat and the 
lower half of the sidewalls, the furnace was insulated 
and the effect of the insulation on the temperature dis- 
tribution also studied. The results obtained showed that 
for surface temperatures of 1400° (2552° F) the dif- 
ferences in temperature at the center and near the side- 
walls were 65° C for the colorless, 127° C, for the am- 
ber and 175° C for the dark green glass when the tank 
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was not insulated, and 57° C, 132°C and 195° C, re- 
spectively, when insulated. The application of insula- 
tion had the expected effect of reducing the vertical tem- 
perature gradients in all cases and raising the general 
level of temperature throughout the mass of glass by 
about 100° C, without affecting the fundamental differ- 
ences in temperature distribution between the different 
glasses. 

In an attempt to obtain some quantitative measure of 
the relative diathermancies in the molten state of the 
various glasses investigated, the approximate overall 
percentage heat transmission for each glass was calcu- 
lated on the basis of a heat balance drawn up for the 
model tank furnace. To obtain conditions of constant 
heat flow, the gas consumption was maintained constant 
at 12 cu. ft. per minute, the temperatures developed at 
the center of the glass surface being 1400° (2552° F), 
1435° (2615° F) and 1462° (2665° F) for the color- 
less, amber and dark green glasses. The overall heat 
transmissions in the molten state were 60 per cent for 
the colorless, 49 per cent for the amber and 37 per cent 
for the dark green glass. These results apply only to 
the experimental conditions employed; in particular, it 
must be remembered that the area considered in de- 
termining the heat transmission is small. The values 
cannot, therefore, be claimed to be absolute, but they 
do express, in a quantitative manner, the relative di- 
athermancies of the different glasses. 


The results of this investigation confirm the results 
previously reported; namely, that temperature gradients 
through masses of colorless glass are considerably lower 
than corresponding gradients through colorless glasses. 
Further, a marked difference in temperature distribution 
exists between different colored glasses, depending on the 
type, the concentration and the state of oxidation of 
the coloring oxides present. In these experiments, no 
mechanical flow existed. The regular character of all 
the temperature gradients determined in the present 
work, indicate that thermal currents can hardly play 
an important part in the heat transfer from the surface 
of the mass downwards. 

A consideration of the viscosity characteristics of these 
glasses also shows the predominant effect of diather- 
mancy on heat distribution. A discussion on the effect 
of thermal conductivity indicated that it would be dif- 
ficult to explain the large differences in temperature 
distribution between molten glasses of different color on 
the grounds of thermal conductivity. 

This investigation also confirmed the earlier result; 
namely, that the fuel required to maintain the surface 
of the glass at a temperature of 1400° C decreased in 
the order: colorless, amber, dark green glass. The gas 
consumption in cu. ft. per minute being 12.0 for the 
colorless, 10.5 for amber and 9.5 for dark green glass. 


(Continued on page 524) 
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Activity in the glass industry for the month of August, 
as reported by the Production Index, dropped about 114 
per cent from July figures to a total of $45,300,000. 
August 1944 production was reported at $48,000,000 or 
about 12 per cent over August 1945. Output for the 
January-September 1945 period totalled $377,300,000 
which is slightly lower than the $381,000,000 for the 
same period in 1944. 


Empleyment and payrolls: The total number of per- 
sons employed during August was 87,200. July 1945 
totalled 86,300 persons and August 1944 reported 90,000 
persons. 

Payrolls for August dropped from $12,500,000 re- 
ported for July to $12,300,000. This represents an ap- 
proximate 1] per cent decrease. August 1944 reports 
showed estimated payrolls to be $14,500,000—approxi- 
mately 12 per cent more than for August this year. Glass 
manufacturers have paid out approximately $108,000,000 
in salaries during the first nine months of 1945. 


Glass container preduction for September 1945 was 
reported to be 8,991,084 gross. This is a decrease of 
about 3 per cent from August and approximately 15 
per cent more than that reported for September 1944. 
Production for the first nine months of 1945 totals 
78,014,444 gross—an increase of over 6 per cent for 
the corresponding period in 1944. 

Shipments of glass containers during September were 
reported at 8,949,888 gross—a decrease of close to 6 
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per cent under August 1945 and an increase of slightly 
over 18 per cent above September 1944, Shipments for 
the three quarters of 1945 total 79,600,184 gross—an 
approximate 8 per cent increase over the same period 
for 1944, 

Inventories on glass containers for September were 
reported at 3,816,619 gross. This represents a drop of 
about 3 per cent from August 1945 and a drop of about 
26 per cent from September 1944. 


Plate glass production for September was reported by 
the Hughes Statistical Bureau to be 10,353,520 sq. ft. 
as compared to 8,965,701 sq. ft. reported for the pre- 
ceding month. The September figure represents an ap- 
proximate 15 per cent increase over the August figure. 
September 1944 plate glass production totalled 9,045,516 
sq. ft., or a decrease of about 14 per cent under Sep- 
tember 1945. The three-quarter period of 1945 showed 


(Continued on page 524) 


GLASS CONTAINER PRODUCTION AND 
INVENTORY 


(ALL Figures ARE IN Gross) 


Production Stocks 
Sept.,1945 Sept., 1945 
Foods; Medical & Narrow 
Health Supplies; Chemi- Neck ...... 3,302,972 1,761,518 
cals, Household, Indus- 














trials; Toiletries & Wide 
Cosmetics Mouth .... 2,963,362 937,698 
Dairy Products » stock o tab oe 182,855 
Home Canning ...... wp 6 pile finakesar sooner 205,218 
Beverages, Returnable .. rruees 297,918 
Beverages, Non-returnable : 
eat: MmeneeneN 2. oc. i 54 Ve 392,884 95,149 
Beer, Non-returnable ............... 326,124 56,110 
Liquors eat =| oop eon ee 199,225 
Wines URaT Ao . 5 eee 159,112 72,624 
Packers’ Tumblers wie 63,394 8,294 
Total bas PN ey 8,991,084 3,816,619 


GLASS CONTAINER SHIPMENTS 

(ALL FiGuREs ARE IN Gross) 

Narrow Neck Containers Sept., 1945 
OO EEE ROE Pree regs Ree er 1,161,692 





Medical & Health Supplies. .. siabe- Sls wiry uta 962,828 
Chemical, Household, Industrials ................. 582,780 
Beverages, Returnable ............... cc. eceuscse 443,814 
Beverages, Non-returnable Seen eee ha we 
Beer, Returnable pes Si Xe does eee 429,241 
Beer, Non-returnable .... 2 PRO bik ete 325,739 
Liquors : ee ASR Pe Pa 714,887 
Wines Se ty pies seis A ki phah e's Meee 153,470 
Toiletries & Cosmetics .. BP Lie Net rash ete SA 598,499 
Sub-Total (Narrow Neck) ................. 5,372,950 


Wide Mouth Containers 
POON ea SS Pas See eae eet Sa 2,341,646 
Dairy Products x 
Home Cannifg ....... 5.04.5: 
Medical & Health Supplies .............+........ 274,155 
Chemical, Household, Industrials ... . 
Toiletries & Cosmetics 
Packers’ Tumblers ...... Sate 
Sub-Total (Wide Mouth) ................. 3,377,395 


Total: Domestic:. 05.030. 78 See 8,750,345 
Expott Shipments. 2... ...24 00-18 4 eee 199,543 
Fora Shinssents’?. 2.0 ee eee 8,949,888 
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NEW LINE OF 
HYDRAULIC PRESSES 


The Munton Manufacturing Co. 
Franklin Park, Illinois, has recently 
brought out a line of positive self-con- 
tained hydraulic presses adaptable to 
all sizes and types of shops. These 





presses are available with self-con- 
tained motor drive for production work, 
foot operated, either mounted with bot- 
tom of press: open or flush, as illu- 
strated. 

The hydraulic presses are available 
in capacities of 4%, 7, 10, 15, 20 
and 25 tons with means to limit pres- 
sures being applied and a_ holding 
valve may be used to enable the press 
to be used for certain molding or glue 
weld operation which causes ram to 
be held under pressure until lever is 
tripped. 

Rams are interchangeable on the 
various presses permitting greater 
speeds with lower pressure rams or 
higher pressures at lower speeds. 


POWER-FLEX 
CONVEYING UNIT 


Island Equipment Corporation, 101 
Park Avenue, New York, N. Y., has re- 
cently placed on the market a small 
powered belt conveyor unit in 10’, 5’ 
and 3’ lengths. These units can be 
coupled together to make as long a 
conveyor system as desired and can be 
twisted to form any shape. Two sec- 
tions will make a 30° turn; three sec- 
tions, 60°; and four sections, 90°. 

Push button regulation quickly con- 
trols the entire system from one end to 
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EQUIPMENT 





AND 





the other, and each unit is capable of 
carrying a distributed load of 400 
pounds. The belts of the units are avail- 
able in 12”, 16” and 20” widths. 


AEROTEC AIR & 
GAS CLEANER 


Aerotec Company, 61 Westchester 
Avenue, White Plains, N. Y., has de- 
veloped a new type air cleaning tube 
used in multiples up to any desired 
capacity. The tube has a high precipi- 
tating efficiency and develops no pres- 
sure build-up. 

Clean air is exhausted from central 
tube while the dust is precipitated from 
the bottom. It is being used for re- 
claiming valuable powders, intaking on 
Diesel and gas engines, cleaning dust 
laden air in industrial and chemical 
plans and other applications requiring 
high collection efficiency. 


CATALOGUES RECEIVED 


North American Philips Company, Inc., 
100 East 42nd Street, New York, N. Y., 
has recently made available a 16-page 
illustrated booklet covering basic the- 
ory, principles and applications of 
X-ray diffraction. 

The booklet explains how X-rays are 
diffracted, the technique of powder 
identification, how various types of 
film-type equipment work, organic com- 
pounds, catalysts, high polymer work 
and heat exchanger problems, to men- 
tion a few subjects covered. 


The LaBour Company, Inc., Elkhart, 
Indiana, has recently issued a bulletin 
featuring the Type G pump. 

The booklet is illustrated throughout 
and covers the priming principle, con- 
struction, application, installation, etc. 
A chart giving information on friction 
of water in pipes is included. 


The Bellows Company, Senacon Divi- 
sion, 861 East Tallmadge Ave., Akron 
10, Ohio, has issued a bulletin covering 
the company’s air motors. ; 

Various models are featured in di- 
mensional drawings and _ illustrations 
show the operation of the motors. Other 
bulletins are offered covering other 
Bellows air power units. 


Air Reduction Sales Company, 60 East 
42nd Street, New York 17, N. Y., has 
published a price list and catalog of 
Airco gas welding and cutting supplies 
and accessories. 

The 16-page booklet illustrates, de- 
scribes, gives prices and engineering 
data on welding rods, brazing and weld- 
ing flux, hose, brazing alloys, goggles 
and spectacles, gloves for gas welding 
and cutting and spark-lighters and tips. 

Numerous photographs and sketches 
supplement the text and a complete list 





SUPPLIES 


of Airco offices throughout the country 
is included. 


The Thermix Engineering Company, 
First National Bank Building, Green- 
wich, Conn., project and sales en- 
gineers for the Aerotec Company of 
White Plains, New York, has recently 
made available a bulletin, No. 101, 
dealing with the problem of efficient 
fine dust collection, particularly in the 
range 325 mesh screen or finer. 

The booklet includes precipitating 
tests on various dusts in the industrial 
field, various powdered foods and 
chemicals. In addition, the sizes avail- 
able in Aerotec units from single 
tubes to 100,000 C.F.M. are shown. 


Askania Regulator Company, 1603 S., 
Michigan Ave., Chicago 16, Illinois, 
has issued a 12-page booklet entitled, 
“Askania Automatic Control for The 
Glass Industry.” 

The booklet, known as Bulletin 124, 
covers automatic control, furnace pres- 
sure or draft control, combustion con- 
trol and heat input. It is well illus- 
rated and features a diagram of As- 
kania automatic control on a modern 
glass tank and a blueprint of the As- 
kania automatic reversal control sys- 
tem. 


Cambridge Wire Cloth Company, Cam- 
bridge, Maryland, has published Bulle- 
tin 80 featuring Cambridge wire cloth, 
fabricated products and copper screens 
for filter use. 

The bulletin illustrates various de- 
grees of meshing of both the wire 
cloth and screening. 

In the same bulletin, individual cat- 
alogs are offered featuring “Cambridge 
Wire Cloth and Metallic Screen” and 
“Cambridge Conveyor Belts.” 


Owens-Corning Glass Company, Toledo, 
Ohio, has recently published a review 
giving the history of Fiberglas and its 
part in the post-war period. 

Entitled, “Fiberglas . . . An Engi- 
neering Material,” the contents em- 
brace the development, manufacture, 
properties, war uses of Fiberglas, post- 
war forms and uses, Fiberglas mate- 
rials in medicine and Fiberglas Re- 
search. 

Also reviewed is Fiberglas thermal 
and acoustical insulation, Fiberglas 
fabrics, Fiberglas air filters and tower 
packing and Fiberglas mat. Copies of 
this complete discussion of Fiberglas 
are available upon request. 


Baldwin-Duckworth Division of the 
Chain Belt Company, Springfield 2, 
Mass., has made available an eight- 
page folder featuring Baldwin-Rex 
Roller Chain Belts. 

A detailed description of the roller 
chain features is presented, in addition 
to a table of specifications of the more 
popular sizes with their list prices. 
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a total of 76,281,143 sq. ft., which represents about 2 
per cent less than the 78,200,911 sq. ft. produced during 
the January-September period in 1944, 


Automatic tumbler productien for the month of Sep- 
tember is reported to be 5,394,230 dozens, This is 
slightly less than reported for August and about 17 per 
cent less than for September 1944. Shipments for Sep- 
tember are totalled at 5,353,617 dozens, as compared to 
5,451,780 for August and 6,290,460 dozens for Septem- 
ber 1944. Finished stocks of automatic tumblers on 
hand at the end of September were 4,170,428 dozens 
which is slightly more than for August and about 41 
per cent less than for September 1944, 


Table, kitchen and household glassware: Manufac- 
turers’ sales of machine-made table, kitchen and house- 
hold glassware were reported at 2,583,014 dozens for 
the month of September. August reports showed a total 
of 3,189,780 dozens (about 18 per cent above Septem- 
ber) and September 1944 figures were reported at 2,820,- 
381 dozens which is slightly more than for September 
1945. Total sales for the first nine months of 1945 are 
36,049,144 dozens. 


RESEARCH DIGEST... 


(Continued from page 521) 


Tables I and II give some of the temperatures ob- 
tained at various positions in the furnace when insu- 
lated and uninsulated and when the glasses were at a 
surface temperature of 1400° C, 





TABLE I 


UNINSULATED 
Surface at 1400° C. 




















0.5 in. from 0.5in. from Average 
Glass Color Center Left-hand Right-hand Bottom 
Side-wall Side-wall Temp. 
Colorless 1260° 1200° 1190° 1228° 
Amber 1115° 985° 990° 1052° 
Dark Green 930° 750° 760° 843° 
TABLE II 
INSULATED 
Surface at 1400° C. 
0.5 in. from 0.5in. from Average 
Glass Color Center Left-hand Right-hand Bottom 
Side-wall Side-wall Temp. 
Colorless 1345° 1290° 1285° 1329° 
Amber 1210° 1080° 1075° 1149° 
Dark Green 1040° 840° 850° 943° 





® Fred C. Abbott has been appointed manager of the 
New Products Division of the Pennsylvania Salt Manu- 
facturing Company. In his new capacity, Mr. Abbott 
will organize the newly created Division to introduce 
and develop the sale of new industrial chemicals and 
specialties, 
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Joseph A. Pask, newly elected Chairman of the New York 
Metropolitan Section of A.C.S. 


NEW YORK METROPOLITAN SECTION 
OF A. C. S. HOLDS FIRST MEETING 


The first meeting of the newly formed New York Metro- 
politan Section of the American Ceramic Society, the 
13th local Section, was held on October 17 at the Build- 
ing Trades Employers Association, 2 Park Avenue, New 
York, N. Y. Attendance was most gratifying, eighty- 
four members being present. 


After the informal dinner, the meeting was opened by 
Joseph A. Pask. The charter for the new Section was 
presented by C. Forrest Tefft, Claycraft Company, 
Columbus, Ohio, and president of the American Ceramic 
Society. In his presentation address, he stressed the need 
for research in all branches of the ceramic industry 
and pointed to the glass industry as a leader in this 
endeavor. 

Charles S. Pearce, Associate Secretary of the A.C.S., 
offered congratulations and voiced the desire of the na- 
tional officers to be of assistance to the Section in any 
way possible. Congratulatory letters and telegrams were 
received from eight other Sections. 

The Nominating Committee, headed by Emerson W. 
Emrich, and composed of Robert M. Curts, Frank Fal- 
lon and Robert H, H. Pierce, Jr., presented its slate and 
the following officers of the New York Metropolitan 
Section were elected: Joseph A. Pask, Chairman; James 
D. Tetrick, Vice-Chairman; Perry C. McCollom, Sec- 
retary-Treasurer; and James B. Austin and C, C. Trei- 
schel, Councillors. 

Two committees were announced and members were 
introduced, The Program Committee: Rexford New- 
comb, Jr., Chairman, and William H. Coffeen, Robert 
Doran and Francis J. Williams. The Publicity Commit- 
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tee: Cyril B. Delgado, Chairman, and Nelson E. Wendt, 
Robert H. H. Pierce, Jr., and Frank Fallon. 

Following the business meeting, James D. Tetrick 
introduced the speaker of the evening, Jan S. Irvine, 
Eastern Manager of Owens-Corning Fiberglas Corpora- 
tion. In his introduction, Mr. Tetrick addressed the Sec- 
tion as “members of Local No. 13.” 

Mr. Irvine was particularly well equipped to handle 
his subject, “Fiberglas and Its Applications, War and 
Postwar.” His connection with the company dates from 
its inception in 1931 and his work has taken him through 
the factory and laboratory. 

In his talk, Mr. Irvine pointed out the almost limit- 
less applications for fibrous glass, but readily outlined 
its limitations as well. Samples of the material were 
shown and after the talk, questions from the assembled 
members brought out many interesting points in the 
manufacturing process of Fiberglas and its possible ap- 
plications. 

No date has been set for the next meeting of the New 
York Metropolitan Section. However, Committee Chair- 
men and Section Chairman Pask will meet in the near 
future and announcement of the next meeting should 
be made soon thereafter. 





PENN SALT ADDS TO RESEARCH STAFF 


Pennsylvania Salt Manufacturing Company has recently 
announced four additions to its research and develop- 
men staff, ; 

Dr. E. B. Gunyou, formerly with the Production Divi- 
sion of WPB and Grasselli Chemicals Department of 
du Pont Company, will become assistant manager of the 
research and development department, and will be lo- 
cated at the company’s Philadelphia office. Dr. Harry G. 
Walker will have charge of the development of new and 
improved agricultural chemicals. Dr. Walker was pre- 
viously associated with the Ohio Agricultural Experi- 
ment Station and the Crop Protection Institute. 

Dr. Thaddeus Parr, who has been appointed senior 
research entomologist, has formerly served with the 
Bureau of Entomology and Plant Quarantine, U. S. 
Forest Service and the Royal Swedish Experiment Sta- 
tion. Murray Zakheim has been transferred to the 
research and development department from the Defense 
Plant Corporation which is operated by Pennsylvania 
Salt Manufacturing Company. 


SALES APPOINTMENTS AT 
BAILEY METER COMPANY 


The appointments of W. E. Dueringer to the post of 
Assistant Sales Manager and H. E. Weaver to that of 
Proposition Department Manager have recently been an- 
nounced by the Bailey Meter Company. 

Both Mr. Dueringer and Mr. Weaver have been asso- 
ciated with the company for over 25 years and have 
contributed a great deal towards solving many problems 
in the application of metering and control equipment. 

In his new position of Assistant Sales Manager, Mr. 
Dueringer will supervise the activities of the company’s 
Proposition and Order Departments, and Mr. Weaver 
will head a staff of industry specialists. 
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GLASS-LINED STEEL SILO DEVELOPED 


A glass-lined steel silo has been developed by the A. O. 
Smith Corporation of Milwaukee that is unloaded me- 
chanically from the bottom and that will keep silage 
unspoiled in the same manner that food is preserved in 
vacuum sealed glass jars, by keeping it air-tight. 

This glass-lined silo already has undergone extensive 
tests and following are some of the highlights. 1—Silage 
is removed through a 24-inch hopper opening at the 
bottom which is operated by an engine driven mech- 
anism, reducing labor and hazard. 2—The engine feeds 
“burned out” air into the top of the silo to keep out the 
oxygen which moulds must have, thus eliminating spoil- 
age. 3—The silo is about one-sixth the weight of a 
standard concrete silo. 4—The cost is comparable to a 
standard silo. 5—It is to be in production for the 1946 
corn crop. 

Wesley G. Martin, research engineer in charge of the 
farm equipment division of the A. O. Smith Corpora- 
tion, discovered that in silos there were factors of spoil- 
age, labor expenditure and hazard which, if corrected, 
would be of inestimable value to American agriculture. 
He had earlier developed a method of coating steel with 
a thin glass surface, a process on which is based the 
company’s extensive manufacture of glass lined storage 
vessels, water heaters and other vessels for industrial use. 

Martin wanted a silo that would do three things— 
resist corrosion, eliminate spoilage and do away with 
drudgery and hazard, He first tested some. glass coated 
steel by burying it in silage for the winter. He found 
the glass unaffected by the strong silage acids. - 

The next problem was to prevent fresh air from get- 
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ting into the silo. This could not be done if a man had 
to enter it every day to throw out silage. So engineers 
worked out a way to unload silage from the bottom. 
The result was a hopper type base with an engine driven 
mechanism which forces the silage out at the bottom, 
while the engine itself pumps “burned out” air into the 
top of the silo to prevent the entrance of oxygen-bearing 
air. 

The last problem was the protection of the steel ex- 
terior from the weather, and that was easily solved by 
glass coating the outside, which eliminates any need for 
paint. 

The mast extending into the silo is to prevent “bridg- 
ing”. The engine operates the mast, the blades that 
force the silage out of the hopper bottom and the worm 
gear that carries silage into the barn. It also pumps 
“burned air” to the top of the silo to force out oxygen- 
bearing air so that no spoilage can occur. 





CHEMICAL INDUSTRIES EXPOSITION 
SCHEDULED 


The 20th Exposition of Chemical Industries is scheduled 
to be held in Grand Central Palace,-for the week of 
February 25 to March 2. The Exposition will feature 
raw materials, processing equipment and chemical 
products. 

The Exposition, coming at a time when industries are 
in the midst of reconversion, will feature many new 
products and processes which had not been available 
due to wartime restrictions and other products and proc- 
esses which had been shelved during the war years. 


CORNING ADDS ANOTHER SOUTH AMERICAN 
PLANT 


As the third addition to its South American expansion 
program, Corning Glass Works has announced the pur- 
chase of a substantial interest in Cristalerias de Chile, 
largest glass manufacturer in that country. While the 
majority control of the Chilean concern will be retained 
by the original owners in South America, Corning will 
be represented on the Board of Directors. 

Corning began its South American expansion about 
two years ago with a similar purchase of Argentina’s 
foremost glass concern, Cristalerias Rigolleau of Buenos 
Aires. Its second development was an investment in 
Brazil’s leading glass company, Vidraria Santa Marina 
of Sao Paulo. 


The Corning policy in developing South American 
resources has been to take a stake in established con- 
cerns and provide them with whatever technical knowl- 
edge and methods Corning can contribute; - It is the 
plan of Corning officials to place at the disposal of the 
new Chilean acquisition furnaces and other equipment 
which will enable the* plant to manufacture many of 
Corning’s well-known glass products. 


® The Thatcher Manufacturing Company has recently 
announced the election of F. Kingsley Rodewald to the 
Board of Directors. Mr. Rodewald is Vice: é-President and 
Assistant to the President. 
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FIELD SERVICE-—Solvay Tech- 
nical Service representatives 
visit plants, advise on handl- 
ing and efficient use and ap- 
plication of Solvay Alkalies. 


ANALYSES—Customers’ Basen 
ucts often chemically analyzed 
to determine the better use 
and application of alkalies in 
new processing methods. 


PUBLICATIONS—Up-rto-date 
bulletins, manuals, reports 
issued on the properties of 
alkali products and their uses 
in specific industries. 


#) 


RESEARCH —Solvay chemists 
develop new uses for alkalies, 
as well as new Solvay products 
to serve industry. 
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Vital to industry are alkalies. Equally 
important is the need for a depend- 
able technical source where up-to-date 
information can be secured regarding 
the use, handling, and application of 
these chemical “tools:’ 


Solvay recognizes this double duty 
to industry. And... as America’s 
largest and oldest producer of alka- 
lies and related products, Solvay fol- 


lows .thru with a complete technical ° 


service. Consisting of expert tech- 
nicians, engineers, laboratory and 
research chemists with years of prac- 
tical experience and knowledge, the 
Solvay Technical Service Staff is con- 
stantly available for consultation. 
These specialists assist industry by 








collaborating on specific problems, by 
product analyses, by cooperating on 
situations involving the handling or 
efficient use of alkalies, and by sug- 
gesting new or improved processes 
employing alkali products to better 
advantage. 

Solvay Technical Service is equipped 
to investigate both operating and 
technical problems in such industries 
as glass, paper, textiles, dairy, laun- 
dry, ceramics, water and sewage treat- 
ment, concrete, highway construction 
and maintenance. 

For alkalies and related products of 
highest quality .. . for “follow thru” 
expert technical service . . . call your 
nearest Solvay branch office. 


SOLVAY SALES CORPORATION 
Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 RECTOR STREET, NEW YORK 6, N. Y. 





Boston + Charlotte + Chicago 


BRANCH SALES OFFICES: 





Cincinnati +* Cleveland + Detroit 


New Orleans + New York + Philadelphia + Pittsburgh + St. Louis + Syracuse 
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GLASS-METAL SEALS... 
(Continued from page 511) 


members to a conductor is one employing high fre- 
quency heating described in a recent patent issued to 
Raytheon Mfg. Co."*. In this process, the vitreous 
member and conductor are arranged in juxtaposition 
(See Figure 7) in an atmosphere of dry nitrogen or 
other gas of low heat conductivity, the atmosphere 
being several pounds above atmospheric. Heat is then 
generated in the conductor by a high frequency coil on 
the outside, the sealing being done under the gas pres- 
sure. 

Another patent to Federal Telephone & Radio*® covers 
a method of sealing a previously glass-beaded rod 
through an aperture 
in a plate which is 
larger than the cross 
section of the rod, but 
smaller than that of 
the bead (See Figure 
8). This involves po- 
sitioning the rod ver- 
tically through the 
aperture with the top 
of the glass bead 
slightly below and 
spaced away from the 
aperture, and applying 
heat to the plate on the 
: side away from the 
Fig. 7 bead to soften the 

glass about the aper- 

ture so that it will drop onto and seal to the bead. 

Polan industries has announced the availability of 
heat resistant glasses for metal sealing purposes”. 

The mechanism of glass-metal sealing has been dis- 
cussed at length by King’® who discounted Weyl’s theory 
of adherence through “oxygen bonds.” In cases such 
as cobalt and steel enamels, he felt that a specific action 
was involved. 
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Testing 


In the Marion Instrument Co. method of checking 
vacuum apparatus to insure her- 
metic sealing, the instruments, 
after sealing, are submerged in 
glass jars of alcohol and a vacu- 
um of 25 inches is drawn. Ab- 
sence of air bubbles indicates per- 
fect sealing’®. In one severe test, 
the instrument was dropped in a 
beaker of boiling brine, the test 
being conducted for two weeks 
without failure or permanent er- 
ror in excess of 1 per cent. There 
were no leaks after a check by 
Fig. 8 means of a vacuum test?’, 


iN 
¥ 
Y 
5 
y 
tA 
h 
iy 4 
4 
Y 





Present government specifications require a moisture 
indicator having a reversible color change to be placed 
in the instrument so as to be visible from the outside and 
indicate whether the moisture concentration within is in 
the dangerous zone. One firm is now marketing such 
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color indicators in the form of strips on tape, the col- 
ored strips being peeled off the tape and attached di- 
rectly to the dial by means of its sticky surface. 


Cenclusions 


This war-accelerated development of hermetic sealing 
has already achieved considerable popularity and there 
is no doubt that it is here to stay. With improvements 
in manufacture and large scale mass production, it may 
eventually replace most of the present “air-breathing” 
assemblies, There is a possibility that the technique 
may be expanded to large electrical units as well. 

Up to the present time, sealed instruments have had 
one major drawback—the lack of a zero adju-tment. 
Some companies are now introducing such a mechanism 
based on a bellows principle. Other instrument firms 
have developed different types of zero adjusters which 
should be on the market soon. 
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FIBERGLAS-REINFORCED PLASTIC PARTS 
REDUCE TOOLING COSTS ... 


(Continued from page 517) 


atmospheric pressure is sufficient to force the plies of the 
laminate into close contact with each other. The entire 
assembly is then rolled into an oven where the laminate 
is cured under temperatures ranging, in most cases, from 
180 to 250 degrees, Fahrenheit. 

Reduction in tooling costs is only one of several ad- 
vantages inherent in the use of Fiberglas-reinforced 
plastics for complex parts. On the basis of the strength- 
weight ratio, the important mechanical properties of 
Fiberglas-plastic laminates are equal or superior to those 
of metal alloys commonly used. Ease of positioning of 
inserts or pre-formed shapes permits completely molded 
assemblies, cutting production time. Experience has dem- 
onstrated that production time is also saved because the 
material is not easily dented or deformed during in- 
stallation. 





NEW COMPANY FORMED FOR 
TECHNICAL EQUIPMENT 


Frank C. Baker, Jr., formerly Service and Sales Man- 
ager of the Scientific Glass Apparatus Company, has 
recently formed a new company in the field of technical 
laboratory equipment. 

The company will be known as the Baker Instrument 
Company and is located in Orange, New Jersey. 
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“Dag”? Colloidal Graphite has made many a 
worried production executive smile because it 
solved his problem. But alert plant men don’t 
look upon “dag’’ dispersions merely as trouble 
shooters. They use them all the time for regular 
production once they've discovered their ver- 
satility and what they can do, 


colloidal 


This new literature on “dag” colloidal graphite is yours for the asking: 


430 A general booklet on the story of “dag” colloidal 
graphite. 12 pages profusety illustrated. 


A complete list of “dag” colloidal graphite dis- 
persions with applications. 


“dag” colloidal graphite as a PARTING COM- 
POUND. 


“dag” colloidal graphite as a HIGH TEMPERATURE 
LUBRICANT. 


“dag” colloidal graphite for IMPREGNATION AND 
SURFACE COATINGS. 


‘“dag” colloidal graphite in the FIELD OF ELEC- 
TRONICS. 


TO GET THESE... MAIL THIS > 
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Applications include high and low tempera- 
ture lubrication, conductive films, parting com- 
pounds and surface coatings—and many others. 
Let us show you how we can help you 
These new bulletins on specific applications 
are jam-packed with information. They are free. 


s ACHESON COLLOIDS 
fa | Z CORPORATION, 
Port Huron, Michigan 
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ACHESON COLLOIDS CORPORATION 
PORT HURON, MICHIGAN DEPT. L-7 


Please send me, without obligation, a copy of each of the bulletins checked: 
No. 430 [_] name 


| 

i 

1 

! 

| 

No. 440 [_| position | 
| 

No. 422 [_] appress | 
i 

| 

| 

| 

| 
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No. 423 CT ZONE No. STATE. 





No. 431 [_] our PRESENT OIL SUPPLIER IS 





No. 432 C) (Lubricants containing *““dag” colloidal graphite are 
available from major oil companies.) 

















































You breathe pure, dust-free air in a batch room 
equipped with Smith Mixers. That's because 
the Smith is dust-sealed during the entire 
cycle of operations — charging. mixing and 
discharging. There’s no chance for dust or 
vapor to escape. Eliminates silicosis hazard. 
Promotes employee health and efficiency, at 
the same time producing quality glass batch- 
es in the shortest possible mixing period. 


Mix Your Glass Batches in a 
DUST SEALED SMITH MIXER! 


The famous Smith duo-cone 
drum, with its scientific 
“end-to-center” mixing ac- 
tion, insures uniform batch- 
es, improved quality of glass 
and greater production. 
Built in all standard sizes 
up to 112 cu. ft. Ask for data. 
The T. L. SMITH CO. 
2898 NORTH 32nd STREET 
MILWAUKEE 10, WISCONSIN 


















REPORT ON PITTSBURGH 
SECTION FALL MEETING 


The Pittsburgh Section of the American Ceramic So- 
ciety held its Fall Meeting on October 12 at Mellon 
Institute, The meeting was reported to be the largest 
and most successful in the history of the Section. 

At the Joint Session, Dwight G. Bennett, Research 
Professor, Department of Ceramic Engineering, Uni- 
versity of Illinois, spoke on “Some Special Wartime In- 
vestigations of Ceramics.” The paper described the 
work leading to the development of enamel-type metal 
protective coatings featuring low infra red emissivity 
at high temperatures and the development of ceramic 
bodies capable of satisfactory resistance to temperature 
of changes of as much as 2000° in 30 seconds. 

The Glass Division then met and the papers presented 
were: “The Effect of Iron on Fluorescence in Glass” 
by L. Thorington, R. Russell, Jr. and Alexander Silver- 
man; “The Resistance of Plate Glass to Alkaline Solu- 
tions” by A. Junge and M. S. Tarnopol; “Thermal 
Emissivity of Glass and Plastics” by H. Noble; “Anneal- 
ing Strains in Glass and Their Degree of Permanence. 
Measurements of Optical Retardation Over a Seven- 
Year Period in Glass Container Manufacturers’ Stand- 
ardized Discs” by L. G. Ghering and T. D: Green; and 
“Tracing the Flow in Glass Tank Furnaces” by F. L. 
Bishop, Jr. A sound movie feature entitled, “Glass 
Manufacture in England and Sheffield School of Glass 
Technology,” was presented by the courtesy of Dr. J. C. 
Hostetter of Mississippi Glass Company. 

Officers and committee men of the Whiteware Division 
and the Editorial Standards Committee of the National 
Society met on Saturday, the 13th. A dinner and dance 
held at the University Club completed the scheduled 
program. 

Pictured above are the Pittsburgh Section officers and 
committee chairmen. Reading left to right: Norbert 
Garbisch, Chairman, Entertainment Committee; A. Paul 
Thompson, Chairman, Dinner Committee; H. E. Simp- 
son, Section Chairman; J. W. Jordan, Section Vice- 
Chairman; L. A. Smith, Treasurer; J. S. Nordyke, 
Chairman, Publicity Committee and H. M. Parkhurst, 
Secretary. . 


® Forter-Teichmann has announced its removal to new 


and larger quarters. The new offices are located at 610 


Smithfield Street, Pittsburgh, Pa. 
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BATCH HOUSE ASSIGNABLE 
CAUSES IN DENSITY CONTROL ... 


(Continued from page 513) 








size can be controlled within fairly satisfactory limits. 
Trouble can occur, however, when the source of supply 
is changed and due regard is not given to this question 
of grain size. While this is an assignable cause of minor 
importance, it may at times enter the picture and must 


be considered. 


The problem of tracking down assignable causes in 
the density control charts can be rather difficult in those 
plants using large amounts of foreign cullet. When one 
uses cullet of his own manufacture (and hence of known 
composition), it can often be introduced into the batch 
without regard to its grain size and in many cases it does 
not have to be mixed with the batch. In these cases 
there is often no adverse influence on the chemical com- 
position of the glass being produced. With foreign 
cullet, which is invariably somewhat different in chem- 
ical composition from the glass which would be pro- 
duced from the raw materials alone, it is not possible 
to just crush the cullet to any convenient size, mix it 
with the batch material in variable amounts or to just 
shove it in the doghouse. If it is desired to keep the 
glass composition (density) within the contro] limits, it 
is absolutely necessary to crush the foreign cullet to a 
comparatively small size to intimately mix it with the 
other batch materials to maintain a definite proportion 
of foreign cullet to batch and to correct the batch for 
the differences in chemical composition between the for- 
eign cullet and the glass that is to be produced. 


The care taken to insure correctly mixed and propor- 
tioned batch, which in turn minimizes the assignable 
causes, can be quickly nullified if precautions are not 
taken to prevent the segregation or demixing of the batch 
during its transfer from the mixer to the doghouse. It 
is well known that the best advice that can be given in 
regard to the prevention of demixing is that excessive 
handling of the mixed batch should always be avoided. 
If the handling system is such that the mixed batch 
reaches the doghouse by a series of “drops” and “pick- 
ups,” the chances are that demixing will take place at 
every transfer point. When segregation is suspected 
of being the assignable cause, it becomes necessary to 
check every point in the batch conveying system by 
chemical and physical methods in order to determine 
when and where it is taking place. Its elimination then 
becomes a matter of redesigning the method of batch 
transfer. 





CORNING GLASS APPOINTS MEDICAL 
DIRECTOR 


Dr. Lewis J. Graham has recently been appointed medi- 
cal director of the Corning Glass Works to succeed Dr. 
Willis C. Templer who died last May. 

Dr. Graham has been with the U. S. Navy. Prior to 
his entrance into the Navy, he was associated with Dr. 
Templer for a number of years. He attended Alfred 
University and received his medical degree at Rochester 


Medical School. 
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IN THIS WAR OF MATERIALS 
— LET US HELP YOU 


‘ai 





Carload Quantities and 
Warehouse Stocks 


SODIUM SILICO 
FLUORIDE 


ANTIMONY OXIDE 


COBALT OXIDE 


SELENIUM 


For information and prices, phone Cherry 0296 
or write 
LAWSON, 


w. B. INC. 


(Subsidiary of Ferro Enamel Corporation) 


UNION COMMERCE BUILDING 
CLEVELAND, OHIO 





Merchants, Manufacturers’ Sales Agents, Industrial 
Chemicals and Nonferrous Metals, Warehouse 
stocks in New York, Cleveland, St. Louis and Detroit. 


Distributors for American Potash & Chemical Corp. (Borax 
and Boric Acid); Darling & Co. (Oleic and Stearic Acids) ; 
Duquesne Smelting Corp. (Nonferrous Metals, Zinc Dust) ; 
Ferro Drier & Chemical Co. (Driers and Metallic Soaps) ; 
Lindsay Light & Chemical Co.; Merck & Co. (Laboratory 
Reagent Chemicals); Philadelphia Quartz Co. (Silicates) ; 
Stauffer Chemical Co. (Sulphur); Tennessee Corp.; Vir- 
ginia-Carolina Chemical Co.; Wyandotte Chemicals Corp.; 
and others. 
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REFRACTORIES OF THE FUTURE ... 
(Continued from page 516) 


lives upon being handed a thoria brick of the same size 
weighing 27 Ibs. 


Hydration Difficulties 


The first six chemical elements in Tables I and II 
belong in Group II of the Periodic Table. With the 
exception of beryllium and possibly zinc, their oxides 
present a major problem due to a tendency to hydrate 
in contact with moisture. For magnesium oxide a com- 
mercial solution was reached many years ago in the 
high temperature “dead burning” process, However, 
no amount of heating will bestow a similar degree of 
stability on the oxides of lime, strontium or barium. 
Brick made of any of these three oxides, heated to a 
normal firing temperature, will shortly afterwards be 
found to be a pile of dust. Thus for use as refractories 
this group has high melting point but not utility. The 
nearest approach to a solution of this problem is the 
one which has been applied to the moisture-stabilization 
of dolomite. This carbonate mineral (MgCO,.CaCO,) 
yields, on heating, a mixture of the oxides of magnesium 
and lime. Their stabilization, which was for years a 
major research problem, was eventually accomplished 
by converting the calcium oxide to highly refractory 
calcium silicates which also are resistant to hydration. A 
similar solution is applicable to lime alone (without 
magnesia) but the chemical nature of the resulting prod- 
uct is drastically altered. 

The refractory metal oxides of chromium, cobalt and 
nickel are believed to be easily reducible to metal al- 
though they would be usable under oxidizing conditions. 
The research worker will look long and hard for litera- 
ture references to any prior studies of these oxides as 
refractories, although in the form of a chrome spinel, 
chromium comprises the familiar and widely used 
chrome brick. 


The Mainstays 


When various refractory materials are dismissed be- 
cause of known stability limitations or for overwhelming 
economic considerations, there are not many left. While 
certain other possibilities are not excluded, full con- 
sideration of these factors leads to the conclusion that 
the most promising refractory materials for research 
on the problem outlined are magnesia (m.p. 2800°C, 
5070°F) alumina (2050°C, 3720°F), and zirconium 
silicate or zircon (2430°C, 4410°F). Except for com- 
pounds of these three elements (and of carbon) there are 
no other stable refractory substances which would have 
a raw material cost under $3.00 per brick, and a melt- 
ing point above 2000°C. Each is available in a high 
degree of purity. If in addition to the requirements al- 
ready stated, one superimposes the specification that the 
composition must be one which is chemically resistant 
to important industrial slags, zircon cannot be consid- 
ered to be in the same class with alumina and magnesia 
which have far wider utility. 

Alumina and magnesia, already extensively used as 
refractories, are destined to become even more important. 
Production facilities for both have been increased dur- 
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ing the war and progress has been made in the tech- 
nology of composition control. 

These are two of the materials from which refrac- 
tories will be made in large tonnages for postwar in- 
dustry and for industries which have not yet been con- 
ceived. The knowledge that high temperature processes 
are inescapable in a modern industry and that the refrac- 
tories industry is ready with the necessary raw materials, 
forms the basis for an optmistic view of the future. It 
was because of this optimism that the refractories in- 
dustry paid for its own wartime expansion, without gov- 
ernment aid, and is now planning a major program of 
plant replacement and modernization. 





OHIO STATE ADDS GLASS 
TECHNOLOGY STUDY 


Ohio State University has recently appointed Dr. Henry 
H. Blau to the position of Professor of glass technology 
in preparation for the addition to its curriculum of a 
course in glass technology and engineering. 

University officials feel that the rapid expansion of 
the glass industry and the expectation of even greater 
attainments in the field have indicated a need for such a 
program. 

Dr. Blau is particularly suited to his new position in 
that he has been very active in research work pertaining 
to the glass industry. He has been associated with the 
Federal Glass Company for the past four years, prior to 
which he served with Macbeth-Evans Glass Company 
and then with Corning Glass Works, Dr. Blau is now 
dividing his time between Federal Glass Company and 
the University. 


AGA ELECTS NEW INDUSTRIAL OFFICERS 


The election of Henry A. Sutton and Karl Emmerling 
to the offices of Chairman and Vice Chairman, respec- 
tively, was the result of the 27th Annual Meeting of the 
American Gas Association held on October 24 and 25. 

Mr. Sutton is associated with the Public Service Elec- 
tric & Gas Company of Newark, New Jersey, and Mr. 
Emmerling is with the East Ohio Gas Company of 
Cleveland. 


NATIONAL PATENT COUNCIL FORMED 


The recently organized National Patent Council, a new 
organization of smaller manufacturers launching a 
nation-wide program in defense of the U. S. Patent 
System, has announced the appointment of John C. Pat- 
terson as executive vice-president. Mr. Patterson has 
been director of the patents and industrial research de- 
partment of the National Association of Manufacturers 
since 1939, 

The new organization has its headquarters at Gary, 


Indiana, and it is expected that offices will be opened. 


soon in New York and on the Pacific Coast. Control of 
the Council is by a Board of Governors chosen by Re- 
gional Directors elected by smaller manufacturers rep- 
resenting many industries, 


®@ C. O. Dawson, assistant treasurer and controller of the 
Owens-Illinois Glass Corporation, has been named a 
director of the Toledo Control of the Controllers Institute 
of America. 
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DEPARTMENT OF COMMERCE SURVEY 
COVERS GLASS MARKET IN MEXICO 


Mexico consumes about $9,000,000 worth of glass 
and glass products a year and although that country’s 
domestic glass industry has grown considerably, imports 
of about $3,000,000 worth of glass products are effected 
annually, offering a worth-while market for American 
manufacturers, according to a new issue of the Industrial 
Reference Service released recently by the Department 
of Commerce. 

A special report on the Glass and Glassware Market 
of Mexico, prepared by Donald S. Parris, Acting Chief, 
Specialties Unit, Bureau of Foreign and Domestic Com- 
merce, shows that there are now 15 factories in Mexico 
manufacturing glass products in addition to numerous 
smal] plants which were established during the war. 

However, the Mexican plants do not manufacture ap- 
preciable quantities of plate glass, laminated safety 
glass, fancy cosmetic and perfume bottles, fibrous glass 
products, lighting-fixture glass, heat resistant ovenware, 
cut glass, and finer grades of tableware, tumblers and 
stemware. 

Before the war certain Asiatic and European glass 
products were preferred by the Mexican consumer to 
those of the United States, the report said, indicating 
that United States manufacturers will have to make a 
concentrated drive if they want to capture an appropriate 
share of the Mexican market. 


The report further states that German, Belgian and 
Czechoslovakian perfume bottles and fancy luxury items 
were favored because of their price, quality and finish; 
Belgian window glass was preferred- because of its qual- 
ity and low price; English window glass, although higher 
in price than American, was thought to be superior in 
quality; German and Italian scientific glass was thought 
to surpass United States glass in quality as well as being 
less expensive; French and Belgian cut glass was highly 
esteemed because of its excellent quality and low price; 
and Japaneze novelty glassware was preferred because 
of its low price. 

In addition to importing finished glass products, Mex- 
ico also imports from the United States such raw prod- 
ucts used in glass manufacture as silica sand, soda ash, 
borax, sodium nitrate, selenium and cobalt, as well as 
various glass-making machines used in its plants. 

The Mexican glass industry has a small export field 
of its own sending novelty glassware made of bubble 
glass to the United States and window glass, cheap glass. 
ware and bottles to Central America. 

The report, which is a complete survey of the glass 
and glassware market of Mexico, is the first issue of 
Part 8 of the Industrial Reference Service and covers 
general products not discussed in.the remaining parts of 
the service as issued by the Bureau of Foreign and 
Domestic Commerce. . 

The issues in Part 8 are made available occasionally 
and may be obtained from the Superintendent of Docu- 
ments, Government Printing Office, Washington 25, D. C., 
at an annual subscription price of $1.50. Single copies 
are 5 cents each. 


© Owens-Illinois Glass Company announced that Dr. 
Charles R. Stumbo has joined the Process and Product 
Research Division. 
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J. Stanley Heuisler 


Philip I. Heuisler 


MARYLAND GLASS ELECTS OFFICERS 


In a recent announcement from Maryland Glass Cor- 
poration, it was made known -that J. Stanley Heuisler 
has been elected president of the organization and chair- 
man of the executive committee. At the same time, the 
appointment of Philip I. Heuisler, Jr. as executive vice- 
president was announced. 

The newly-elected president has been a member of 
the firm for more than 20 yeurs and, until recently, had 
been executive vice-president. 

Similarly, Philip Heuisler has been with the firm for 
15 years and will continue his position as sales manager 
in addition to his new duties as executive vice-president. 


A.C.S. SECTIONS CHANGE MEETING DATES 
The Western New York Branch and the New York State 


Ceramic Association, both sections of the American 
Ceramic Society, have announced a change in dates for 
coming meetings. f 

The Western New York Branch meeting is now set 
for the evening of November 16, and the New York 
State Ceramic Association is scheduled for a full day’s 
meeting on November 17. 


L-0-F EXPANDS RESEARCH ACTIVITIES 


In a plan to intensify and enlarge its research facilities, 
Libbey-Owens-Ford Glass Company has started the con- 
struction of an addition to its technical building in 
Toledo. 

It is the company’s intention to carry on considerable 
research in the fields of specialized transparent glasses 
for present and future uses, plastics and plasticizers con- 
nected with the manufacture of laminated safety glass, 
new glass products and new and special coatings for 
mirrors, television and allied fields, 


FOSTORIA GLASS ELECTS OFFICERS 


The Fostoria Glass Company, at a recent Board of- Di- 
rectors’ meeting, elected the following officers: C. B. Roe, 
Chairman of the Board and Treasurer; W. F. Dalzell, 
President; A. W. Koenemund, Vice President and Sec- 
retary; Merlin DuBois, Vice President in charge of 
Sales; and R. F. Hannum, Vice President in charge of 
Production. 
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INVENTIONS AND INVENTORS... 
(Continued from page 520) 


bottle to the proper level. A glass section 45 is provided 
in the syphon so that it is easy to observe when the flow 
has stopped and the water is at the proper height. A 
pointer 38 and a scale 37 are provided to facilitate the 
proper setting of the filling mechanism. 

This patent, No. 2,383,947, is a joint invention of 
Messrs. Wensel, Wisner and Rugh, of Clarion, Pa., who 
assigned it to the Owens-Illinois Glass Company. 

This invention employs the usual screen and the nov- 
elty appears to be that decorations are applied to both 
sides of flat bottles at the same time while the bottles 
are in an upright position, and the decoration is applied 
both by the upward and downward strokes of the squee- 
gees. Fig. 8 is a vertical section of the machine show- 
ing a bottle in place upon a support 53 where it is cen- 
tered by a chuck 54 which enters the mouth of the bottle. 
A pair of screens 16 are carried by frames 15. These 
frames are mounted upon vertical pivots and arranged 
to be moved to and from the bottle by a pneumatic cylin- 
der. Squeegees 38 are mounted to slide vertically against 
the screens. In the figure they are shown at the lower 
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Fig. 8. Wensel, 


orating machine. 


Wisner and Rugh, 2,383,947: Bottle dec- 
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end of their stroke in pans 52 which carry the coloring 
material, When the squeejees are lifted by air cylinders 
50, decoration is applied to both sides of the bottle. At 
the top of the stroke the squeegees are moved away from 
the screen by stationary cams 49, which permits the 
coloring material, carried in advance of the squeegees, 
to run down the screen so as to be picked up by the 
squeegee on its down stroke. A pedal which has held 
the machine in operative condition is released, the 
screens swing apart, the centering chuck 54 is lifted, 
and the bottle is removed. Another bottle is placed in 
position and the pedal 
is again depressed 
which repeats the op- 
eration, applying the 
decoration to both 
sides of the bottle on 
the down stroke of the 
squeegee. After plac- 
ing the bottle in posi- 
tion, the operation of 
the machine is entire- 
ly automatic, 

Two patents have 
been assigned to Lib- 
bey-Owens-Ford Glass 
Company, relating to 
the cleaning of glass 
preparatory to receiv- 
ing a permanent coat- 
ing such, for example, 
as silvering for a mir- 
ror. 

Patent No. 2,383,- 
469, Colbert and 
Weinrich inventors, is 
based on the method of 
cleaning glass includ- 
ing the steps of a first 
cleaning of the glass 
by mechanical means, 
then applying a pro- 
tective covering, then 
removing most of the 
protective covering to 
leave only a very thin 
film. The glass thus 
protected is placed in 
a vacuum chamber 
where the protective 
film is removed by 
evaporation. _I[mme- 
diately thereafter, the 
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ye : ‘ Fig. 9. Slayter and Snow, 2,- 
esired final coating is 386,511; Apparatus for mak- 
applied by thermal ing glass film. 


evaporation. . 

Patent No. 2,383,470, an invention by Willard L. 
Morgan, proposes to accomplish the same object as the 
foregoing patent by a somewhat different means. 

Sprague Electric Company, of North Adams, Mass., 
is the owner of patent No. 2,386,628, invented by Mat- 
thew Nazzewski. This patent proposes to seal a metal 
cap, such as Monel metal, onto a boro-silicate glass, such 
as “Electrical Pyrex,” by the use of an indeterminate 


(Continued on page 537) 
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Co | O rty glass containers for an in- 


creasing variety of items will be in demand after 
the war. Superior use of color and design in 
decorations, labeling and legend will be the 
keynote to greater sales. 

Look to Du Pont Glass Colors for adding buy 
appeol to the containers you make. These colors 
are strong in the qualities you need for produc- 
ing better, more salable lines: 


1. HIGH ALKALI-RESISTANCE—Repeated ex- 
posure to hot caustic solutions proves the 
superiority of these colors—their ability to 
stand up under drastic treatment. 

2. HIGH ACID-RESISTANCE— once considered 
impossible to obtain jointly with high al- 
kali-resistance. 

3. SULFIDE-RESISTANCE— unaffected by con- 
stant direct contact with foods. 

4. STRAIN-FREE—allow perfect matching of 
expansion coefficients encountered in com- 
mercial bottle glass—assure absence of 
strain and breakage. 

5. EASILY APPLIED—give smooth, even ap- 
plications of exceptionally high gloss— 
easily adapted to the heaviest of multi- 
layer designs — without the troubles usually 
associated with heavy applications. 


More information, in full detail, on Du Pont Glass 
Colors and their application is ready for you 
through Du Pont Technical Service. Just write: 
E. |. du Pont de Nemours & Co. (Inc.), Electro- 
chemicals Department, Wilmington 98, Del. 
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Dr. D. K. Coles of the Westinghouse Research Laboratories 
adjusts a special holder in a specially designed version of 
an infrared spectroscope which he has developed. A beam 
of infrared light passed through the sample reveals the 


chemical composition of the material with extreme accuracy. 


BOOK REVIEWS 
BALL AND ROLLER BEARING ENGINEERING 


By Dr. Arvid Palmgren 


A recent translation by Gunnar Palmgren and Bryce 
Ruley presents a comprehensive discussion of the de- 
sign and characteristics of anti-friction bearings, as well 
as their application to mechanical equipment. 

Dr. Palmgren, the author, has specialized in research 
and engineering of ball and roller bearings for almost 
30 years and is a recognized authority in this field. 

The book, a 270-page bound volume containing some 
900 drawings and tables, carries detailed engineering 
data under chapter headings such as Common Bearing 
Types, Forces and Motions in Bearing, The Carrying 
Capacity of Ball and Roller Bearings, Bearing Selection, 
Design of Bearing Applications and Lubrication and 
Maintenance. 

Published by SKF Industries, Inc., Front Street and 
Erie Avenue, Pittsburgh 34, Pa. 


CHEMICAL ENGINEERING CATALOG—1945-46 


The 30th Annual edition of the Chemical Engineering 
Catalog, recently published, carries on the-service started 
in 1915 to present vital information on equipment, sup- 
plies and raw materials. 

The book provides a collected source of condensed 
and standardized data about equipment, machinery, raw 
materials, heavy and fine chemicals, and laboratory sup- 
plies used in the industries employing chemical proc- 
esses of manufacture. 

A trade name index, technical and scientific books 
section and chapters covering equipment and supplies 
and chemicals and materials are contained, all presented 
for easy reference. 

Published by the Reinhold Publishing Corporation, 
330 West 42nd Street, New York 18, New York. 


® Henry B. Ramsay has been appointed manager of 
the Toledo branch of the Pittsburgh Plate Glass Com- 
pany, effective November 1. 
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WINDOW GLASS MANUFACTURERS 
CONFER WITH OPA OFFICIALS 


A special committee of window glass manufacturers re- 
cently met with OPA officials in an effort to obtain 
price rises to compensate manufacturers for changes in 
labor and other costs. 

The meeting was called at the request of the American 
Window Glass Company of Clarksburg, West Virginia, 
in which, among other things, the company pointed out 
to OPA that the present differential between single- 
strength and double-strength glass was no longer justified 
by differences in cost of manufacture, To correct condi- 
tions, the company asked a general rise in single-strength 
glass. 

Those present from industry were K. S. Wilson, P. J. 
Winschel and A. S. Crandon from the American Window 
Glass Company; W. M. B. Sine and Russell Rice of the 
Fourco E. Glass Company; and Richard B. Tucker and 
Joseph T. Owens of the Pittsburgh Plate Glass Company. 


AMERICAN OPTICAL COMPANY 
SPONSORS EYE RESEARCH 


Under the sponsorship of the American Optical Com- 
pany, Dr. Ernst Wolf, of the Harvard Biological Labo- 
ratories, has been conducting considerable eye research 
in relation to the effect of ultraviolet light upon the eye. 

Using baby chicks for experimental purposes because 
their visual characteristics approximate closely those 
of the human, Dr. Wolf has discovered that ultraviolet 
light definitely impaired the functioning of the chicks’ 
visual mechanism even though under some conditions 
no obvious pathological changes in the eyes could be 
observed. 

From his experiments, Dr. Wolf concludes that pro- 
tective lenses, excluding the dangerous rays, be worn by 
all persons exposed to the radiations, 


NATIONAL APPRENTICESHIP STANDARDS 
FOR STAINED GLASS INDUSTRY 


The stained glass industry has adopted national standards 
of apprentice training in order to perpetuate the skills 
and techniques required by it and build up an adequate 
force of artisans in this country. 

The National Joint Apprenticeship Committee has 
formulated these standards of training and has made 
available a booklet entitled, “Standards and Organization 
for Apprenticeship in the Stained Glass Industry,” 
which gives detailed information of the procedure to be 
used during each step of the training. 

The booklet may be obtained by writing to Apprentice- 
Training Service, War Manpower Commission, Wash- 
ington 25, D.C. 


L-0-F NAMES EASTERN SALES MANAGER 
The Libbey-Owens-Ford Glass Company has made the 


announcement of the appointment of Harry J. Benson 
as sales promotion manager for the Eastern region. 

Mr. Benson will have his headquarters in New York 
and will cover all the New England states, south to 
northeastern Virginia and into eastern Pennsylvania. 
He joined L-O-F in 1933 and, previous to his new as- 
signment, was manager of industrial sales at the Cleve- 


land office. 
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(Continued from page 534) 


layer of metal alloy consisting of about 97.5 per cent 
lead and 2.5 per cent silver. It is said that this provides 
a seal which will be tight and will not cause breakage 
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Fig. 10. Green, 2,386,455: Tempering nozzle for bottles. 


of the glass due to difference in expansion. 

Patent No. 2,386,511 shows an apparatus for making 
glass film and has been assigned to Owens-Corning 
Fiberglas Corporation by Games Slayter and Henry 
Snow. The object of the invention is to make glass 
sheets having a thickness of from .0001 to .0005 inches. 
This very thin glass can be used to replace mica, in 
which case it has the advantage of coming in sheets of 
practically any size, whereas mica comes in compara- 

(Continued on page 538) 
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A NEW MODEL 
POLAROID * 


Glass inspection polariscope 


Polarizing field is of 6” diameter. The analyzing 
eyepiece is located 14” from the polarizer. The eye- 
piece is a rectangle 314” x 1” with a facility of vision 
far greater than any unit made previously by us. 
It can be swung to any position from the vertical to 
the horizontal. 


Send for descriptive bulletin 
THE POLARIZING INSTRUMENT CO., INC. 


41 EAST 42nd STREET NEW YORK CITY, 17 
*T.M. Reg. U.S. Pat. Off. 




















Gunite’s Standard Grade A 
for 


Guide Rings 








Like all Gunite glasshouse castings Standard grade 
A is used for guide rings because it is best adapted 
to this particular purpose. 


There is a suitable Gunite Alloy for every type of 
glass making part, including Plungers, Guide Rings, 
Neck Ring Sticks, as well as Round Bar Stock. 


Send for descriptive bulletin 


GUNITE 


FOUNDRIES CORPORATION 
ROCKFORD ILLINOIS 
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FUEL OIL 
and gu 
GAS BURNER 


manufacture for all 
types of industries, 
including many 
Glass and Ceramic 
plants. 


If you have a combustion problem 
perhaps we can provide a solution. 


NATIONAL AIROIL BURNER 
COMPANY, INCORPORATED 
1255 East Sedgley Avenue 
PHILADELPHIA 34, PENNA. 


ESTABLISHED 1912 





INCORPORATED 1917 
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BORIC ACID 





























CAUSTIC SODA 
NITRATE OF POTASH 
OTHER STAUFFER PRODUCTS 


SULPHUR 


* Aluminum Sulphate Cream of Tartar Sulphuric Acid 

Borax Chlorine Sulphur Chloride 
Boric Acid Muriatic Acid deities 

Carbon Bisulphide Nitric Acid 

Carbon Tetrachloride Silicon Tetrochloride bar oe 

Citric Acid Sodium Hydrosulphide Tartaric Acid 
*Copperas Stripper, Textile Titanium Terrachloride 


(*ltems marked with star are sold on West Coast only.) 
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tively small flakes. As shown in Fig. 9, the molten glass 
flows downwardly through a bushing 10 having a bottom 
plate 21 provided with a series of holes 22. These holes 
mey be arranged in a circle or they may have an elon- 
gated form. The temperature of the issuing glass is such 
that the streams unite on the wall 20a to form a tubular 
glass stream 11. 

This stream 11 is received in the upper end of a tube 
12 which flattens the glass tube. The tube is held from 
collapsing by air pressure admitted through a conduit 
23. Immediately below the tube 12 is a pair of rapidly 
rotating rolls 15 which flatten the glass still further and 
draw it rapidly downward. The issuing sheet of glass 
may be lubricated by oil or the like, applied by a spray 
25. The thin glass sheet is then wound on a spool 16. 

Harrison P. Hood has assigned patent No. 2,386,685 
to Corning Glass Works. In order to eliminate the use 
of fining agents such as arsenic to remove gas from the 
glass, he proposes to remove the gas forming materials 
from the batch such as carbon dioxide and water vapor, 
before the glass is melted. This method is carried out 
by slowly heating the batch to a temperature around 
600 to 800 degrees C, while the batch is heated, passing 
air through and over the batch, this air being free from 
carbon dioxide and water vapor, which removes the gas 
forming materials from the batch. The batch is then 
melted in the usual way. 

A tempering nozzle for treating the inside of bottles 
is shown in patent No, 2,386,455, invented by T. D. 
Green, and assigned to Hartford-Empire Company. This 
nozzle is for discharging air carrying water. When a 
mixture of air and water is applied to the interior of a 
bottle, there is a tendency for the water to accumulate 
in drops on the inside of the bottle and thus prevent 
satisfactory tempering. This invention overcomes that 
difficulty by providing a nozzle_10, shown in Fig. 10, 
with a series of jet holes 12 which extend spirally around 
the nozzle. The nozzle is rotated in the direction of the 
arrow and, if desired, the bottle may be rotated in the 
opposite direction so that the discharged jets of air have 
a screw-like action, blowing any drops which may ac- 
cumulate in the bottle upward and out the neck. 


ORGANIZATIONAL CHANGES AT CORNING 


Recent announcements from the Corning Glass Works 
have made known various changes affecting the Bulb 
and Tubing Division, Technical Products Division and 
the plant’s mixing and melting department. 

Marshall Dana and Thomas S. Wood Jr. have been 
appointed manufacturing manager and sales manager, 
respectively, of the Bulb and Tubing Division. Elec- 
tronic Products Sales, under the managership of C. J. 
Phillips, has been transferred to the Technical Products 
Division. 

John L. Hanigan, of the Fall Brook Plant, has been 
appointed assistant to the manufacturing manager of 
the Technical Products Division to be succeeded by 
Paul T. Clark, formerly plant production superintendent. 
Thomas J. Hoven becomes the new production superin- 
tendent at Fall Brook and George W. Coveney becomes 
foreman of the plant’s mixing and melting department. 


THE GLASS INDUSTRY 
























lit 


ut 


as 


iat 


ive 
ac- 


rks 
ilb 
nd 


en 
er, 
ec- 


cts 

















A. H. HEISEY RECEIVES AWARD 


The A. H. Heisey Company was recently awarded a cer- 
tificate of public service from the Brand Names Research 
Foundation. 

Manufacturers of glassware since 1895, the company 
was the first to be honored in a series of luncheons and 
dinners throughout the country for American businesses 
that have sold their brand name products for 50 years 
or more. 

H. C. Mueller, right, received the certificate for the 
company. Henry E. Abt, left, managing director of the 
Brand Names Research Foundation, made the award. 


L-0-F MAPS PLAN IN VETERAN REHIRING 
The Libbey-Owens-Ford Glass Company, which has 
already rehired 118 former employees released from the 
armed forces, has mapped out a campaign to offer ap- 
proximately 2,000 jobs to former employees being re- 
leased from the services. 

Under the L-O-F plan, plant managers are notified of 
the date for a former employee’s discharge. If the dis- 
charged serviceman does not contact the company within 
30 to 45 days, the plant personnel director calls on him 
at his home to let him know that his old job is available. 
He is not obligated to return to his old job and is given 
the opportunity to qualify for a better job if his war 
experience or training makes him eligible for a more 
skilled or different type of glass-making. 


NEW ASSISTANT MANAGER OF MARKET 
RESEARCH AT PENN SALT 


Pennsylvania Salt Manufacturing Company has ap- 
pointed George T. Collins as assistant manager of 
market research, according to a recent announcement. 

Mr. Collins, formerly associated with the Barrett Divi- 
sion of Allied Chemical & Dye Corporation and a mem- 
ber of various chemical societies, will assist R. L. Davies 
in supervising the activities of the market research 
department. 


® The Owens-Illinois Glass Company has opened a new 
sales office on the west coast, according to a recent 
announcement. The new office is located in the Pacific 
National Building in Los Angeles, California. 
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is the answer to securing beautiful distinctive satin 
finish designs on glassware. The finish is smooth, uni- 
form, attractive and has a pleasing satin feel. It will not 
collect dirt and is & permanent finish. 


The application of Snowflake for decorating is very 
simple and requires no special equipment. Depending 
upon the glass, Snowflake will give a beautiful satin 
finish in 2 to 2 minutes. The design possibilities are 
unlimited and many beautiful effects are possible that 
can be profitably added to production line glassware to 
increase their sales appeal. 


Snowflake is keing successfully used to satin-etch 
gin bottles, tumblers, vases, bowls, dials, gift packages, 
vials, architectural glass, window and plate glass, 
fluorescent fixtures and lighting bowls. 


Snowflake is available for immediate shipment in 
quart, 1 gallon and 5 gallon containers. 


Phone or write today for a liberal sample to try in 
your etching department. You will find it the easiest, 
quickest, and most fool proof of all etching creams. 


Laboratory Controlled Production ut Ceramic Supplies 












© FRAT for Steet Cast 
tren or Pott able to + withe rf on ot 
S CERAMIC COLORS — help you with your problems 


0. HOMMEL CO. Reem ee 


o METAL POWDERS 


PITTSBURGH 30, PENNA canes 
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GAS-AIR- OXYGEN 
? BURNER S 
“Ss ECONOMIZERS 

MIXERS 


GLASS ROLLERS 


Glass working equipment manufactur- 
ers: glass ampules, vials, etc. Glass work- 
ing lathes, bench fires and laboratory 
equipment of all types. Write for catalog 


CHAS. EISLER i 
EISLER ENGINEERING CO. | 


SO. 13th STREET 











CLASSIFIED ADVERTISEMENTS 





COLOMBIA AND PANAMA MARKETS 


Manufacturers’ ent with United States references 
offers complete es Representation for Colombia 
and Panama Republics, on commission basis, to manu- 
facturers of table glassware in general, all kinds of 
bottles and glass containers, window glass, furniture 
mirrors, yes building blocks and the general line of 
lass and glassware. Air mail address: LUIS FER- 
ANDO PRADA, Carrera 52 No. 70-220, Barranquilla, 
Colombia Republic, South America. 





WANTED—Engineer or Draftsman, familiar with glass 
furnaces, lehrs, machinery, etc. Permanent position. 
Arthur W. Schmid, 1214 Investment Building, Pitts- 
burgh 22, Pa. 








THE SHARP-SCHURTZ 
~ COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 
‘ 








? 





POTASH Feldspars 


CLINCHFIELD SAND & FELDSPAR CORP. 
618 Mercantile Trust Bldg, Baltimore 2, Maryland 














* 2 


FACTORY REPRESENTATIVES and DISTRIBUTORS 
with branches in all principal cities in the Union of 
South Africa desire sole agencies for manufacturers, 
Also, prepared to buy stocks. Samples would be apprer 
ciated with your reply to avoid unnecessary delay. Ref- 
erences: barkiays sank, Cniswell St., London, and 
Union Shippers Co., Chiswell St., London, Address 
eae Shapiro & Co., Box 6916, Johannesburg, S. 
Africa. 





WANTED—General Plant Construction Engineer who 
can plan and supervise building construction, com- 
pressor and compressed air piping installations, blower 
and wind piping installations and general plant lay- 
out work. Man should have working knowledge of 
structural steel design and should be familiar with the 
relation of above work to glass container plant opera- 
tion. Give age and detail of past experience in first 
letter. any | Box 30, c/o The Glass Industry, 55 West 
42nd Street, New York 18, N. Y. 





WANTED POSITION—Ceramic engineer desires to 
change location to Pennsylvania or near vicinity. Three 
years experience in laboratory work, quality control 
and glass manufacture. Will aecept pesition in cera- 
mic or allied industry. Reply®Box 31, c/o The Glass 
Industry, 55 West 42nd Street, New York 18, New York. 





WANTED—Position as mold design supervisor or fac- 
tory technician. Twelve years’ designing experience. 
Familiar all types bottle machines. ed, age 35, 
references. Reply Box 29, c/o The Glass Industry, 55 
West 42nd Street, New York 18, N. Y. 








GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat-Ray Resisting (Coo! Giass) 
“TWIN-RAY”—the 

scientific illuminating 7 

glass. Ma 


HOUZE 

CONVEX GLASS CO. 

Point Marion, Pennsylvania 

New York Office: 110 West 40th St. 


& Chicago Office: 1597 Merchandise Mart 
“IF IT’S MADE OF GLASS, ASK US FIRST” 











1907 was a great year... 


The International 
Disarmament Con- 
ference convened in 
Washington, D. C., 
to discuss cessation 
of naval construc- 
tion . . . United 
States, Great Brit- 


now in its fourteenth year, was unmatched 





and steel . 


reaty .. . Andrew W. Mellon of Pennsylvania was appointed Secretary of the 
Treasury . . . Bert Acosta broke the American speed record for airplanes . . . Ameri- 
can War Relief agencies were feeding millions of Russian adults and children daily. 


Architects and builders, industry and agriculture were in accord also that Banner 


Lime, for purity and uniformity. 
National Mortar & Supply Company, Grant Bldg., Pittsburgh, Pa., Established 1907. 
In 4 essential industries—agriculture, building. glass 
ime and limestone are essential. 


FAMOUS OHIO / DOLOMITE 
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